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INTRODUCTION

CH2M HILL conducted chronic screening bioassay tests using the Sandberg bluegrass (Poa
sandbergii) on soil samples provided by the ELR Consulting for Washington Closure
Hanford, Richland, Washington. The tests were conducted from April 5 through May 8,
2006.

METHODS AND MATERIALS

TEST METHODS

The chronic test methods were performed according to: Standard Guidefor Conducting
Terrestrial Plant Toxicity Tests, ASTM B 1963-02 (2002).

TEST ORGANISMS

The seeds used were obtained from Native Grass Seeds, Comville, Arizona. All test
conditions were maintained during planting, germination, and growth phases of the test as
prescribed by the ASTM protocol.

CONTROL SOIL

The control soil used in the tests was artificial soil comprised of 70 grade silica sand (70
percent by weight), kaolin clay (20 percent), and peat moss (10 percent). Calcium carbonate
(0.4 percent of total weight) was added to adjust soil pH to 7.0 ± 0.5.

HYDRATION WATER

The water used to initially hydrate the control and test soils was Milli-Q equivalent de-
ionized water. After initial hydration, all test chambers were watered with half strength
Hoagland's solution on an every other day basis. All hydration was accomplished via sub
irrigation.

TEST CONCENTRATIONS

The concentration tested in the bluegrass tests was 100 percent test soil with control soil
alone for the lab control. For the bluegrass tests, 50 seeds per concentration were used with
five replicate test chambers per concentration and 10 seeds planted per chamber. Following
germination, test chambers were thinned to a maximum five seedlings per replicate.
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SAMPLE COLLECTION

Individual soil samples used during the testing were collected between October 31, 2005, and
December 6, 2005, for the SDG number BG1542 and March 21, 2006 through April 3,2006,
for SDG number BG1566. The samples were stored in the dark at 40C until the initiation of
the initiation of the tests. Chain of Custody for sample collection is provided in Appendix C.

SAMPLE CROSS-REFERENCE TABLE

Table 1 provides a cross-reference of the Client ID numbers, sampling dates, sampling
locations, Bluegrass test sample identification (SDG) numbers, and Analytical Lab SDG
numbers. The SDG 1542 samples were repeat tests from an earlier batch of tests due to a
laboratory error on the test endpoint.

Table 1
Sample Cross-Reference

Client ID Sample Sample Bluegrass test Analytical
Date Location SDG Lab SDG

J10DW4A 10/31/2005 600-131 BG1542-O1A E2748

J1ODV4A 11/08/2005 PIT 23 BG1542-02A E2801

J10DT8A 11/14/2005 Upland Backfill Elevated-100-F-2 BG1542-03A E2831

J0ILJ5A 11/28/2005 Riparin Low-Site #10 BG1542-08A E2897
Downriver 100-D

Jl1JB8 03/21/2006 100-K RIPARIAN #5 BG1566-01 F1399

J11JB7 03/26/2006 100-K RIPARIAN #4 BG1566-02 F1421

J11JH5 03/28/2006 100-H RIPARIAN #8 BG1566-03 P1438

J1IJH8 04/03/2006 UPPER RIPARIAN#12 BG1566-04 P1470

J11JH4 04/03/2006 100-F RIPARIAN #7 BG1566-05 F1471

SAMPLE PREPARATION

Test soils and control soil were dried and homogenized prior to use. For each replicate, 90
grams dry weight of soil was added to each test chamber. The soils were initially hydrated
with Milli-Q equivalent de-ionized water via sub irrigation. In addition, a sub sample of the
soil was added to a surrogate chamber and hydrated for pH measurements.
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TEST INITIATION

Tests were initiated by planting 10 seeds in each test chamber. Seeds were planted at a depth
of 1 '/ times the seeds diameter (approximately 2 millimeters) and covered gently. A small
amount of hydration water (10 ml) was sprayed onto the soil surface to ensure seeds received
moisture.

TEST MONITORING

According to information provided by Native Grass Seed (seed supplier), germination should
take place between 14 and 28 days. The number of seeds in each test chamber that had
germinated was recorded on days 12, 14, 16, 19, 21, and 23. Germination was determined to
have occurred on day 19.

Observations of the shoot appearance were recorded 7 days after germination (26 days after
planting). The number of germinated seeds in each test chamber was also recorded.
Chambers that had more than five germinated seeds had shoots removed to prevent
overcrowding. These test chambers were thinned to five seedlings each.

Soil pH was taken at test initiation and termination by placing a subsample of soil into a
specimen cup, adding hydration water, and mixing prior to the pH measurement.

WATERING SCHEDULE

Test chambers were hydrated via subirrigation with deionized water prior to test initiation
and daily thereafter for the first 3 days via subirrigation. Test sediments were hydrated by
placing the all test chambers of the same test concentration into a hydration chamber
containing deionized water and allowing the water to percolate into the bottom of the
chamber. Hydration chambers were kept full during this period.

On Day 4, the water was removed from the hydration chambers and the test chambers
allowed to drain.

Starting on Day 5, test soils were supplemented with nutrients by the use of half strength
Hoagland's solution delivered via subirrigation. Hydration chambers were kept filled for 24
hours, then empty for 24 hours.
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TEST TERMINATION

Tests were terminated 14 days post germination (33 days after planting). The number of
seedlings, shoot appearance and height (tallest shoot of each plant), and root appearance and
length (longest recovered root of each plant) was recorded.

For each test chamber, all of the above ground biomass (i.e. shoots) from all
plants were combined and placed into tared aluminum tins. The shoots were
determine the wet weight immediately following removal from the test chamber.
were then dried in an oven at 60 'C for a minimum of 24 hours. The shoots were
into a desiccator for a minimum of 2 hours and weighed to determine dry weight.

germinated
weighed to
The shoots
then placed

The wet and dry weight for the roots were obtained following the same procedure as
described above.
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DATA ANALYSIS

For each test chamber, the following endpoints were calculated:

* 14 Day Post-Germination Survival (%)
(Calculated as the number of seedlings alive at 14 day post germination divided by

5)

* Average Above Ground Shoot Mass (Wet)

(Calculated as the total wet weight of the shoots divided by the number of
seedlings harvested)

* Average Above Ground Shoot Mass (Dry)

(Calculated as the total dry weight of the shoots divided by the number of
seedlings harvested)

* Average Root Mass (Wet)
(Calculated as the total wet weight of the roots divided by the number of seedlings

harvested)

* Average Root Mass (Dry)

(Calculated as the total dry weight of the roots divided by the number of seedlings
harvested)

* Average Total Mass (Wet)

(Calculated as the total combined wet weights of the shoots and roots divided by
the number of seedlings harvested)

* Average Total Mass (Dry)
(Calculated as the total combined dry weights of the shoots and roots divided by

the number of seedlings harvested)

* Average Shoot Height
(Calculated as the total combined height of the tallest shoot of each seedling

divided by the number of seedlings harvested)

* Average Root Length
(Calculated as the total combined length of the longest root of each seedling

divided by the number of seedlings harvested)

Statistical analysis for each endpoint listed comprised of entering the data obtained from each
replicate chamber of a test soil and comparing the results to the data from the replicate
chambers of the laboratory control. Comparisons were made as a single tailed t-test,
evaluating for statistically significant reductions from the control value, using CETIS version
1.1.2. The Equal Variance t Two-Sample test was used. When the assumptions of equality
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of variance or normality necessary for Equal Variance t Two-Sample test was not met, the
Unequal Variance t Two-Sample test or Wilcoxon Rank Sum Two Sample test was used.

RESULT'S AND DISCUSSION

The endpoint data and the results statistical analysis are summarized in Table 2 below. The
data represents the average value of the replicate chambers used in each test concentration.

The results for sample J10DW4 indicated a statistically significant reduction in average stem
(shoot) height, average root length, average above ground shoot mass (wet), average above
ground shoot mass (dry), average root mass (wet), average root mass (dry), average total mass
(shoots + roots, wet), and average total mass (shoots + roots, dry) when compared to the
laboratory control.

The results for sample J10DV4 indicated a statistically significant reduction in average root
length, average above ground shoot mass (wet), average above ground shoot mass (dry),
average root mass (wet), average root mass (dry), average total mass (shoots + roots, wet),
and average total mass (shoots + roots, dry) when compared to the laboratory control.

The results for sample J10DT8 indicated a statistically significant reduction in average stem
(shoot) height, average root length, and average root mass (wet) when compared to the
laboratory control.

The results for sample J10LJ5 indicated a statistically significant reduction in average stem
(shoot) height, average root length, average above ground shoot mass (wet), average above
ground shoot mass (dry), average root mass (wet), average total mass (shoots + roots, wet),
and average total mass (shoots + roots, dry) when compared to the laboratory control.

The results for sample J10JB8 indicated a statistically significant reduction in average stem
(shoot) height and average root length when compared to the laboratory control.

The results for sample J10JB7 indicated a statistically significant reduction in average stem
(shoot) height, average root length, average above ground shoot mass (wet), and average
above ground shoot mass (dry) when compared to the laboratory control.

The results for sample J10JH5 indicated no statistically significant reduction when compared
to the laboratory control.

The results for sample Jl0JH8 indicated a statistically significant reduction in average stem
(shoot) height and average root length when compared to the laboratory control.

The results for sample J10JH4 indicated no statistically significant reduction when compared
to the laboratory control.
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CERTIFICATION STATEMENT

I certify that this data package is in compliance with the Statement of Work, both technically
and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the Laboratory Manager or a
designee, as verifie by the follow g signature:

I T e
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APPENDIX A
RAW DATA SHEETS
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CETIS Test Summary
Page 1 of 3

Report Date: 15 May-06 1:11 PM
Test Link: 09-6405-2832/B154201psA

-14-
CETIS" v1.1.2revi

Plant Chronic test CH2M Hill

Test No: 11-2434-8476 Test Type: Plant Chronic test Duration: 30d Oh
Start Date: 08 Apr-08 Protocol: ASTM E1963-02 (2002) Species: Poo sandbergil
Ending Date: 08 May-08 Dil Water: Source:
Setup Date: 08 Apr-06 12:00 AM Brine:
Comments: repeat test BG1542-OIA

Sample No: 18-1426-8954 Code: 81542-01 Client:
Sample Date: 31 Oct-05 Material: Soil Project:
Receive Date: Source: HanFord
Sample Age: 159d Oh Station:

Comments: J10DW4, E274801

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
12-6975-8433 % Germinaion 100 >100 NIA 27.99% Wilcoxon Rank Sum Two-Sample
04-5480-9488 AG Average Dry Wt. < 100 100 NIA 30.89% Equal Variance t ho-Sample
02-0518-1717 AG Average Height <100 100 N/A 22.72% Equal Variance t Two-Sample
15"652-1713 AG Average Wet Wt. <100 100 NIA 30.51% Equal Variance t Two-Sample
05-2651-8289 Root Avemge Dry W. 4 100 100 N/A 33.67% Equal Vadance t Two-Sample
00-9747-2708 Root Average Length < 100 100 NIA 25.28% Equal Variance t Two-Sample
01-2129-3486 Root Average Wet Wt. < 100 100 N/A 34.20% Equal Variance t Two-Sample
14-2157-1016 Total Average Biomass Dry < 100 100 N/A 31.34% Equal Variance t Two-Sample
06-1880-7248 Total Average Blomass Wet <100 100 NIA 30.61% Equal Variance t Two-Sample

Analyst: 2"000-092-101-1 Approval:



CETIS Test Summary
Report Date:
Test Link:

CETIS" v1.1.2revl

Page 2 of 3
15 May-06 1:11 PM

09-6405-2832/B154201psA

-15-
Analyst: 1 Approval:

% Germination Summary

Conrc-% Control Type Reps Mean Minimum Maximum BE SD CV
0 ArtifIcIal Soll/S 5 0.84000 0.60000 1.00000 0.09798 0.21909 28.08%
100 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%

AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 4.96040 2.05888 6.26333 0.75679 1.9222 34.11%
100 5 2.70991 2.03800 3.92800 0.32563 0.72814 26.87%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 18.947 15.2 27 2.2136 4.9498 26.13%
100 5 13.02 10.8 15 0.6756 1.5106 11.60%

AG Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 29.605 12.833 36.826 4.3456 9.717 32.82%
100 5 15.120 10.206 . 22.05 2.1690 4.8501 32.07%

Root Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soll/S 5 1.61720 0.64667 2.06331 0.25857 0.57819 35.75%
100 5 0.94703 0.66400 1.41399 0.13741 0.30727 32.45%

Root Average Length Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 21.227 13.333 29 2.546 5.693 26.82%
100 5 11.487 8.5 16.333 1.3592 3.0393 26.46%

Root Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arlificial Soll/S 5 36.878 13.317 46.99 6.1616 13.778 37.36%
100 5 10.815 2.812 18.633 2.8356 6.3408 58.63%

Total Average Blomass Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoiL/S 5 6.57761 2.70335 8.32666 1.00853 2.25514 34.29%
100 5 3.65694 2.70200 5.34199 0.45998 1.02854 28.13%

Total Average Biomass Wet Wt. Summary

Conc-% Control Type Reps Ma Minimum Maximum SE SD CV
0 Artificlial SollS 5 66.484 26.150 82.77 10.452 23.370 35.15%
100 5 25.941 18.338 34.293 3.2461 7.2584 27.98%

OOD-092-101-1



CETIS Test Summary
Page 3 of 3

Report Date: 15 May.08 1:11 PM
Teat Link: 09-6405-2832/154201psA

-16-
Analyst: 2P- Approval:

% Germination Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Arhliclal SolIS 0.60000 1.00000 1.00000 9.60000 1.00000
100 0.60000 1.00000 0.80000 1.00000 1.00000

AG Average Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soll/S 2.05668 6.05200 5.26000 6.26333 5.17000
100 2.70001 2.58(00 2.29752 2.03800 3.92800

AG Average Height Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 20.3333 16.8 15.2 27 15.4
100 15 12.8 13.5 10.8 13

AG Average Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifidal Soil/S 12.8333 38.8280 31.748 *35.78 30.84
100 15.66 16.8920 10.8200 10206 22.05

Root Average Dry Wt. Detail

Cone-. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 0.64667 1.92800 1.52800 2.06331 1.92001
100 0.99666 0.98800 0.67252 0.6400 1.41399

Root Average Length Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 13.3333 23.4 20 29 20.4
100 16.3333 10.8 8.5 9.6 12.2

Root Average Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoIl/S 13.3167 45.2540 36.3420 46.99 42.488
100 18.5333 15.6140 7.51752 9A9799 2.81199

Total Average Bomass Dry Wt. Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoIl/S 2.70335 7.98000 6.78801 8.3266 7.09000
100 3.69666 3.57400 2.97003 2.70200 5.34199

Total Average Biomass Wet Wt. Detail

Conc-. Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Artfldal SoIl/S 28.1500 82.0800 68.0900 82.77 73.328
100 34.2933 32.5060 18.3375 19.704 24.862

000-092-101-1 CETlSw v1.1.2rayi



Comparisons: Page 1 of 9
Report Date: 15 May-06 1:11 PM
Analysis: 12-6975-843318154201psACETIS Analysis Detail

(Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 09-6405-2832 09-6405-2832 12 May-06 4;18 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Wilcoxon Rank Sum Two-Sample C > T Rank 100 >100 1 N/A 27.99%

Group Comparisons

Control vs Conc-% Statistic Critical P-Valu Ties Decision(O.05)
Artificial SoIl/Sedl 100 28.5 0.5000 3 Non.-Signifint Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 0.0048873 0.004887 1 0.09 0.76896 Non-Significint Effect
Enor 0.4233652 0.052921 8
Total 0.42825247 0.0578079 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decialon(O.01)
Variances Variance Ratio F 1.48569 23.15450 0.71064 Equal Variances
Distribution -Shapiro-Wilk W 0.76085 0.00484 Non-normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArtificialSollIS 5 0.84000 0.60000 1.00000 0.21909 5.30000 2.00000 7.50000 3.01247
100 5 0.88000 0.60000 1.00000 0.17889 5.70000 2.00000 7.50000 2.58418

Graphics

. .

S -31

C.s

S10) -LO . -. 0 -is 0.0 0.3 1.0 1.5 2.0

Conc-% Rnkits

CETIS" vl.1.2revi

-17 -
Analyst: s" Approval:____000-092-101-1



CETIS Analysis Detail
Comparisons: Page 2 of 9
Report Date: 15 May-06 1:11 PM
Analysis: 04-5480-946861542Ops.A

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Dto Analyzed Version
AG Average Dry Wt. Comparison 09-6405-2832 09-6405-2832 12 May-06 4:18 PM CETISvI.l.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed <100 100 N/A 30.89%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(O.05)
Artificial Soil/Sedi 100 2.73162 1.85955 0.0129 1.53203 Significant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 12.66181 12.66181 1 7A6 0.02578 Significant Effect
Error 13.57522 1.896902 8
Total 28.2370281 14.358715 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Dfcislon(O.01)
Variances Variance Ratio F 5.40119 23.15450 0.13118 Equal Variances
Distribution Shapiro-Wilk W 0.8)77 0.07792 Nonnal Distibution

Data Summary Original Data Transformed Data

Conc-%e Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 4.96040 2.05068 6.26333 1.69222
100 5 2.70991 2.03800 3.92800 0.72814

Graphics

0.

--o.jj--0----

0. -

L. -2.
0 .0 -. 5 -1.0 43 0.0 05 1.0 1S 2.0

CnCA-% RakS
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CETISIM v1.1.2revi Anaiyst -000-092.-101-1 Approval:



CETIS Analysis Detail
Comparlons: Page 3 of 9
Report Date: 15 May-06 1:11 PM

Analysis: 02-0518-1717/8154201psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Verslon
AG Average Height Comparison 09-6405-2832 09-6405-2832 12 May-06 4:18 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL ToxicUnits ChV PMSD
Equal Variance t Two-Sample C> T Untransformed <100 100 N/A 22.72%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Artificial Soll/Sedl 100 2.56075 1.85955 0.0168 4.30379 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Dscision(0.05)
Between 87.81345 87.81345 1 6.56 0.03361 Significant Effect
Error 107.1316 13.39144 8
Total 194.945 101.20489 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsicn(0.01)
Variances Variance Ratio F 10.73659 23.15450 0.04108 Equal Variances
Distribuson Shapiro-Wilk W 0.87674 0.11969 Normal Distibution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artiliclal Soil/S 5 18.947 15.2 27 4.9498
100 5 13.020 10.8 15 1.5106

Graphics
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Comparisons: Page 4 of 9
Report Date: 15 May-06 1:11 PM
Analysis: 15-0652-1713/B154201psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Wet WL Comparison 09-6405-2832 09-6405-2832 12 May-06 4:18 PM CETISvI.1.2

Method Alt H Data Transform Zeta 11 NOEL LOEL Toxic Units ChV PMSD

Equal Variance tTwo-Sarnple C >T Untransformed 1<10 100 N/A 30.51%

Group Comparisons

Control ve ConC-% Statistic Critical P-Value MSD Declsion(0.05)
ArtifIcial SoiWedl 100 2.98135 1.85955 0.0088 9.03149 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Deciaion(0.05)
Between 524.166 524.166 1 8.89 0.01756 Significant Effect
Error 471.7735 58.97168 8
Total 995.939484 583.1377 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 4.01387 23.15450 0.20694 Equal Variances
Distribution Shapiro-Wilk W 0.85862 0.07350 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoiUS 5 29.605 12.833 36.826 9.717
100 5 15.128 10.206 22.05 4.8501
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Comparisons: Pages of 9
Report Date: 15 May-06 1:11 PM
Analysis: 05-2551-8289B1B54201pACETIS Analysis Detail

Plant Chronic test CH2M Hill

EndpoInt Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Dry Wt. Comparison 09-6405-2832 09-8405-2832 12 May-06 4:18 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance tTwo-Sample C>T Untranslormed eISC 100 N/A 33.67%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Artifal Soll/Sedi 100 2.28857 1.85355 0.0257 0.54451 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value DecIsIon(0.05)
Between 1.122802 1.122802 1 5.24 0.05137 Non-Significant Effect
Error 1.714854 0.214357 8
Total 2.83765602 1.3371689 9

ANOVA Assumptions

Attribute Test Statistic Crltical P-Value Decision(0.01)
Variances Variance Ratio F 3.54078 23.15450 0.24827 Equal Variances
Distribution Shapiro-Wilk W 0.89450 0.19044 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 1.61720 0,84887 2.08331 0.57819
100 5 0.94703 0.86400 1A1399 0.30727
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Comparisons: Page 5 of 9
Report Date: 15 May-06 1:11 PM
Analysis: 00-9747-270B1S154201psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Length Compaison 0946405-2832 09-6405-2832 12 May-06 4:18 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Unlrnsforrned <100 100 NIA 25.28%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MBD Dclslon(0.05}
Artificial Soll/Sedi 100 3.3748 1.85955 0.0049 5.36684 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistle P-Value Decision(D.05)
Between 237.169 237.169 1 11.39 0.00972 Significant Effect
Error 168.5911 20.82389 8
Total 403.T60117 257.9929 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 3.50853 23.15450 0.25153 Equal Variances
DistrIbuton Shapiro-Wilk W 0.96501 0.84114 Normal Distributlon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maxdmum SO Mean Minimum Maximum SD
0 Artificial SoWS 5 21.227 13.333 29 5.693
100 5 11.487 8.5 16.333 3.0393

Graphics
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CETiSm v1.1.2revl
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Comparisons: Page 7 of 9
Repost Date; 15 May-06 1:11 PM
Analysis: 01-2129-348/M154201psACETIS Analysis Detail

CETISm vl.1.2revl

-23-
Analyst:L.Z- Approval:000-092-101-1

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version

Root Average Wet Wt. Comparison 09-6405-2832 09-6405-2832 12 May-06 4:18 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Varmanoe t Two-Sample C> T Untransformed <100 100 NIA 34.20%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(O.05)
Artificial SoilSedl 100 3.84258 1.85955 0.0025 12.6129 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
IBaiveen 16N8.222 1698.222 1 14.77 0.00493 Significant Effect

Error 920.1185 115.0148 8

Total 2818.34033 1813.2386 9

ANOVA Assumptions

Attribute Tat Statistic Critical P-Value Declslon(0.0)

Variances Variance Ratio F 4.72166 23.15450 0.16192 Equal Variances

Distibution Shapiro-Wilk W 0.86147 0.07941 Normal Dishribullon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD

o Artificial Soill/S 5 36.878 13.317 46.99 13.778
100 5 10.815 2.812 18.833 6.3406
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Comparisons: Page 8 of 9
Report Date: 15 May-06 1:11 PM
Analysis: 14-2157-1016/BI 54201 p&ACETIS Analysis Detail

[Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Total Average Biomass Dry Wt. Comparison 09-6405-2832 09-405-2832 12 May-06 4:18 PM CETISv1.1.2

Method Alt H Data Transform zetb NOEL LOEL Toxic Unkts ChV PM8D

Equal Variance t Two-Sample C> T Un transformed <100 100 N/A 31.34%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Dbcision(0.05)
Artifcial SoLiSedl 100 2.63486 1.85955 0.0150 2.05126 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 21.32578 21.32578 1 6.94 0.02995 Significant Effect
Error 24.57421 3.071776 8
Total 45.8999882 24.397555 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decdlson(0.01)
variances Variance Ratio F 4.80730 23.15450 0.15749 Equal Variances
Distribution Shapiro-Wilk W 0.86949 0.09860 Normal Distribution

Data Summmy Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum- SD Mean Minimum Maximum SD
0 Artlifcial Soil/S 5 6.57761 2.70335 8.32666 2.25514
100 5 3.65694 2.70200 5.34199 1.02854

Graphics
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Comparisons: Page 9 of 9
Report Date: 15 May-06 1:11 PM
Analysis: 06-1680-7248/8154201psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Wet Wt. Comparison 09-6405-2832 09-6405-2832 12May-064:18PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance I Two-Sample C> T Untransformed '100 100 N/A 30.61%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial Soil/Sedi 100 3.70456 1.86955 0.0030 20.3510 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 4109.343 4109.343 1 13.72 0.00600 Significant Effect
Errr 2395.457 299.4322 8
Total 6504.80005 4408.7749 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F 10.36698 23.15450 0.04371 Equal Variances

Distribution Shapiro-Wilk W 0.82350 0.02793 Normal Distribution

Data Summary Original Beta Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 66.484 26.15 82.77 23.370
100 5 25.941 18.338 34.293 7.2584

Graphics
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BLUEGRASS GROWTH TEST
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Page 1 of 3
Report Date: 15 May-06 1:17 PM
Teat Link: 02-2678-4041/8154202psA

-27-
Analyst: ? Approval:

CETIS Test Summary
Plant Chronic test CH2M Hill

TestNo: 08-3212-6496 Test Type: PlantChronictest Duration: 33d Oh
Start Date: 05 Apr-06 Protocol: ASTM E1963-02 (2002) Species: Poa sandbergl
Ending Date: 08 May-08 Dil Water: Source:
Setup Date: 05 Apr-06 12:00 AM Brine:

Comments; repast test BG1542-02A

Sample No: 07-3307-9513 Code: B1542-02 Client:
Sample Date: 08 Nov-05 Material: Soli Project:
Receive Date: Source: Hanford
Sample Age: 148d Oh Station:

Comments: JI0DV4, JIODV5, J1ODVB, JI0DV7, JIODV8.
E280101

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
17-0101-0218 % Germination 100 >100 N/A 32.24% Equal Variance t Two-Sample
02-83186-714 AG Average Dry Wt. < 100 100 N/A 29.97% Equal Variance tTwo-Sample
05-6576-1716 AG Average Height 100 > 100 N/A 35.46% Equal Variance tTwo-Sample
05-5626-0548 AG Average Wet WI. < 100 100 N/A 27.53% Wilcoxon Rank Sum Two-Sample
08-8042-9922 Root Average Dry Wt. <100 100 N/A 33.00% Equal Vauiance t Two-Sample
11-7289-0458 Root Average Length < 100 100 NIA 27.18% Equal Variance tTwo-Sample
14-7987-OMfl Root Average Wet Wt. <100 100 N/A 33.13% Equal Variance t Two-Sample
10-0039-0007 Total Average Biomass Dry <100 100 N/A 29.82% Equal Variance t Two-Sample
00-8511-1875 Total Average Biomass Wet <100 100 N/A 30.15% Equal Variance t Two-Sample

00(-M2-101-1 CETIS v1.1.2revi



CETIS Test Summary Report Date:
Test Link:

CETIS"1 vA.1.2ryvis

Page 2 of 3
15 May-06 1:17 PM

02-2678-40411B154202psA

-28-
Approval:__

% Germination Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08%
100 5 0.60000 0.40000 1.00000 0.10954 0.24495 40.82%

AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 4.96040 2.05868 6.26333 0.75679 1.69222 34.11%
100 5 1.86100 1.20687 2.52496 0.25756 0.57593 30.95%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soll/S 5 18.947 15.2 27 2.2136 4.9498 26.13%
100 5 16.64 9.2 23 2.8555 6.3852 38.37%

AG Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
o Artificial SolJ/S 5 29.605 12.833 38.826 4.3456 9.717 32.82%
100 5 8.7955 6.6434 9.95 0.5739 1.2833 14.59%

Root Average Dry WI. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arlificial SoILfS 5 1.61720 0.64657 2.06331 0.25857 0.57819 35.75%
100 5 0.98446 0.57665 1.33667 0.12454 0.27849 28.29%

Root Average Length Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soll/S 5 21.227 13.333 29 2.546 5.693 26.82%
100 5 10.773 6.2 17 1.7733 3.9653 36.81%

Root Average Wet WL Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soill/S 5 36.878 13.317 46.99 6.1616 13.778 37.36%
100 5 8.8630 3.9433 16.46 2.2808 5.1000 57.54%

Total Average Biomass Dry Wt Summary

Conc-. Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificlal Soil/S 5 6.57761 2.70335 8.32866 1.00853 2.25514 34.29%
100 5 2.84546 1.78333 3.47495 0.30938 0.69180 24.31%

Total Average Dlomass Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arfital Soll/S 5 68.484 26.150 82.77 10.452 23.370 35.15%
100 5 17.659 11.000 25.575 26359 5.894 33.38%

000..092-101-1 Analyst: -'~



Page 3 of 3
Report Date: 15 May-06 1:17 PM
Test Link: 02-2678-4041/18154202psACETIS Test Summary

CETIS"' v1.1.2rev l
-29-

App roval:___

% Germination Detail

Conm-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 ArtIficial Sol/S 0.60000 1.00000 1.00000 0.60000 1.00000
100 0.40000 0.60000 0.40000 0.80000 1.00000

AG Average Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoIS 2.05668 6.05200 5.26000 6.26333 5.17000
100 2.52496 1.38332 2.34003 1.20667 1.85000

AG Average Height Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 20.3333 16.8 15.2 27 15.4
100 23 18.3333 22 10.6667 9.2

AS Average Wet W. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoN/S 12.8333 36.8260 31.748 35.78 30.84
100 9.94995 8.75332 9.11502 6.64335 9.51602

Root Average Dry Wt. Detail

Conc-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soll/S 0.64667 1.92800 1.52800 2.06331 1.92001
100 0.94998 1.33667 1.11499 0.57688 0.94401

Root Average Length Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Artliclal Soil/S 13.3333 23.4 20 29 20.4
100 17 9 It 10.6667 6.2

Root Average Wet Wt Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifidal SoilIS 13.3167 45.2540 36.3420 4.99 4.488
100 10.0450 3.94334 16.46 4.3587 9.51001

Total Average Blomass Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoIL/S 2.70335 7.98000 6.78801 8.3266 7.09000
100 3.47495 2.71999 3.45502 1.78333 2.79401

Total Average Biomass Wet Wt. Detali

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifidal SoIl/S 28.1500 82.0800 68.0900 82.77 73.328
100 19.995 12.6966 25.5750 11.0000 19.0260

Analyst: -5000-M9-101-1



Comparisons: Page 1 of 9
Report Date: 15 May-06 1:17 PM
Analysis: 17-0101-0218/B154202pSACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version

% Germination Comparison 02-2678-4041 02-2678-4041 16 May-06 1:17 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C>T Angular (Corrected) 100 >100 1 N/A 32.24%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Artificial Soll/Sed 100 1.60156 1.85955 0.0740 0.30679 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 0.1745378 0.174538 1 2.57 0.14792 Non-Significant Effect
Error 0.5443657 0.068046 8
Total 0.71890347 0.2425835 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)

Variances Variance Ratio F 1.15127 23.15450 0.89470 Equal Variances

Distuibuton Shapiro-Wilk W 0.89943 0.21598 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimurw Maximum SD Mean Minimum Maximum SD
0 Artificial Soill/S 5 0.84000 0.60000 1.00000 0.21909 1.16160 0.88608 1.34528 0.25152

100 5 0.60000 0.40000 1.00000 0.24495 0.89738 0.68472 1.34528 0.26987
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Comparisons: Page 2 of 9
Report Date: 15 May-08 1:17 PM
Analysis: 02-831-714/154202psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint .Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry Wt. Comparison 02-2678-4041 02-2678-4041 15 May-06 1:17 PM CETISv1.1.2

Method Alt H Date Transform Zet NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C> T Untransformed <100 100 N/A 29.97%
Group Comparisons

Control n Conc-% Statistic Critical P-Value MSD Decislon(0.05)
ArtIficlal SolISedl 100 3.8771 1.85955 0.0023 1.48655 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 24.01578 24.01578 1 15.03 0.00469 Significant Effect
Error 12.78125 1.597656 8
Total 36.7970295 25.613437 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 8.63338 23.15450 0.06018 Equal Variances
DIstribution Shapro-Wllk W 0.85010 0.05825 Normal Distribution

Data Summay Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum 80
0 Artificial SollS 5 4.96040 2.05868 6.26333 1.69222
100 5 1.86100 1.20667 2.52496 0.57593
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Comparisons: Page 3 of 9
Report Date: 15 May-06 1:17 PM
Analysis: 05-6576-1716/8154202psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comparison 02-2678-4041 02-2678-4041 15 May-06 1:17 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 35.46%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Artificial Soil/SedI 100 0.63842 1.85955 0.2705 6.71866 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 13.30178 13.30178 1 0.41 0.54104 Non-Significant Effect
Error 261.0844 32.63556 8
Total 274.38622 45.937333 9

ANOVA Assumptions

Attribute Test . Statistic Critical P-Value Decision(O.01)
Varlances Variance Ratio F 1.66403 23.15450 0.63386 Equal Variances
Distribution Shapiro-Wilk W 0.94207 0.57629 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifidal Soll/S 5 18.947 15.2 27 4.9498
100 5 16.640 9.2 23 6.3852
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Comparisons: Page 4 of 9
Report Date: 15 May-06 1:17 PM
Analysis: 05-5626-054B&6154202psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Uink Date Analyzed Version
AG Average Wet Wt. Comparison 02-2678-4041 02-2678-4041 15 May-06 1:17 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Wilcxon Rank Sum Two-Sample C> T Rank 4100 100 NIA 27.53%

Group Comparisons
Control vs Conc-% Statistic Critical P-Value Ties Decision(0.05)
Artificial SoliiSedI 100 15 0.0040 0 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 1082.633 1082.633 1 22.54 0.00145 Significant Effect
Error 384.2673 48.03341 8
Total 146.90033 1130.6665 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratic F 57.33263 23.15450 0.00174 Unequal Vadances
Distitution Shapro-Wilk W 0.76115 0.00488 Non-normal Distribution

Data Summary Original Doat Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
a Artilal SollS 5 29.605 12.833 36.826 9.717 8.00000 6.00000 10.0000 1.58114
100 5 8.7955 6.6434 9.95 1.2833 3.00000 1.00000 5.00000 1.58114
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Comparisons: Page 5 of 9
Report Date: 15 May-06 1:17 PM
Analysis: 08-8042-S922JB154202peACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Dry Wt. Comparison 02-2678-4041 02-2678-4041 15 May-06 1:17 PM CETiSvl.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance tTwo-Sample C>T Untransformed <100 100 N/A 33.00%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Artificial Soll/SedI 100 2.20464 1.8565S 0.0293 0.5337 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Declsion(0.05)
Between 1.000891 1.000891 1 4.88 0.05857 Non-Significant Effect
Error 1.847414 0.205927 8
Total 2.64830458 1.2068177 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 4.31054 23.15450 0.18604 Equal Variances
Distibution Shapir-Wilk W 0.87013 0.10032 Normal Distibutcn

Date Summary Original Data Transformed Daa

Conc-A ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SollIS 5 1.61720 0.84667 2.06331 0.57819
100 5 0.98446 0.57688 1.33667 0.27849
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 6 of 9
15 May-06 1:17 PM

11-7289.04586S154202psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample ink Control Link Date Analyzed Version
Root Average Length Comparison 02-2678-4041 02-2678-4041 15 May-06 1:17 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed <100 100 N/A 27.18%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declalon(0.05)
Artificial Soli/Sedl 100 3.38911 1.85955 0.0049 5.76962 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Doecsion(.05)
Between 273.1805 273.1805 1 11.35 0.00980 Significant Effect
Error 192.5351 24.06689 8
Total 465.715561 297.24734 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 2.06125 23.15450 0.50082 Equal Variances
Distribution Shapro-Wllk W 0.95988 0.78426 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArtIllial Soil/S 5 21.227 13.333 29 5.693
100 5 10.773 6.2 11 3.953
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CETIS Analysis Detail
Comparisons: Page 7 of 9
Report Date: 15 May-06 1:17 PM
Analysis: 14-7987-OO99B154202psa

Plant Chronic test CH2M Hil

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Wet Wt. Comparison 02-2678-4041 02-2678-4041 15 May-06 1:17PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed <100 100 N/A 33.13%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(O.05)
Artificial Soil/Sedi 100 4.26398 1.85955 0.0014 12.2178 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 1962.119 1962.119 1 18.18 0.00275 Significant Effect
Eror 863.3458 107.9182 8
Total 2825.4640 2070.0372 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F 7.29820 23.15450 0.08013 Equal Variances
Distribution Shapiro-Wilk W 0.84834 0.05551 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum S
0 Artificial Soll/S 5 36.878 13.317 46.99 13.778
100 5 8.8630 3.9433 16.40 5.1000
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page Bof 9
15 May-06 1:17 PM

10-0039-00071B154202psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Dry Wt. Comparison 02-2678-4041 02-2578-4041 15May-06 1:17 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t TWo-Sample C > T Untransformed <100 100 NIA 29.52%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Docision(0.05)
Artificial SoiWSedi 100 3.53787 1.85955 0.0038 1.96167 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(O.05)
Between 34.82234 34.82234 1 12.52 0.00764 Significant Effect
Error 22.25693 2.782117 8
Total 57.0792713 37.604455 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 10.62648 23.15450 0.04184 Equal Variances
Distribution Shapim-Wilk W 0.82768 0.03137 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artilficlal SoWS 5 6.57761 2.70335 8.32866 2.25514
100 5 2.84546 1.78333 3.47495 0.69180
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Comparisons: Page 9 of 9
Report Date: 15 May-06 1:17 PM
Analysis: 00-8511.1B75iB154202peACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link DateAnalyzed version

Total Average Bionass Wet Wt. Comparlson 02-2678-4041 02-2678-4041 15 May-06 1:17 PM CETiSv1.1.2

Method Alt H Data "insform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Varianos t Two-Sample C>T Untransformed 1OG 100 WA 30.15%

Group Comparlsons

Control vs Cone-% Statistic Critical P-Value MSD Decislon(0.05)

Asiflcial Sotl/Sedi 100 4.52971 1.85955 0.0010 20.0438 SIgnificant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decialon(0.05)

Between 5959.718 5959.718 1 20.52 0.00193 Significant Effect

Error 2323.675 290.4594 8
Total 82B3.39282 6250.1772 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)

Variances Variance Ratio F 15.72240 23.15450 0.02060 Equal Variances

Distribution Shapiro-Wilk W 0.80564 0.01698 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 Artificial SoulS 5 66.484 26.15 82.77 23.370

100' 5 17.659 11.000 25.575 5.894
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Page 1 of 3
Report Date: 15 May-06 1:29 PM
Test Link: 02-6445-8985fB154203psACETIS Test Summary

CETISm v1.1.2rev s
-40-

Approval:

Plant Chronic test CH2M H117I

Test No: 01-7071-4913 Test Type: Plant Chronic test Duration: 33d Oh
Start Date: 05 Apr-06 Protocol: ASTM E1963-02 (2002) Species: Poa sandbergii
Ending Date: 08 May-06 Dil Water: Source:
Setup Date; 05 Apr-06 12:00 AM Brine:

Comments: repeat lest BG1542-03A

Sample No: 15-5457-5144 Code: B1542-03 Client:
Sample Date: 14 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 142d Oh Station:

Comments: J10DTB, E283101

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
03-8076-1014 % Germination 100 >100 N/A 20.96% Equal Variance tTwo-Sample
08-6295-7792 AG Average Dry Wt. 100 > 100 N/A 35.38% Equal Varlance t Two-Sample
10-3029-3936 AG Average Height <100 100 N/A 23.48% Equal Variance t Two-Sample
110749-8506 AG Average Wet Wt. 100 >100 N/A 35.26% Equal Variance t Two-Sample
08-1650-6695 Root Average Dry W. 100 > 100 N/A 39A0% Equal Variance t Two-Sample
07-9801-3032 Root Average Length <100 100 N/A 23.91% Equal Variance t Two-Sample
09-0174-2180 Root Average Wet Wt. < 100 100 WA 36.01% Equal Variance t Two-Sample
01-3143-0252 Total Average Biomass Dry 100 >100 NIA 35.95% Equal Variance t Two-Sample
02-9227-5895 Total Average Biomass Wet 100 > 100 N/A 35.37% Equal Variance tTwo4ample

Analyst: b'000-092-101-1



CETIS Test Summary

CETISms vl.1.2revl

Report Date:
Test Link:

Page 2 of 3
15 May-06 1:29 PM

02-6445-8985/1 54203psA

-41-
Analyst ?- Approval:000-092-101-1

% Germination Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArltficalISoll/S 5 0.84000 0.60000 1.00000 0.09798 0.21909 28.08%

100 5 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%

AG Average Dry WL Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artlfieal Soil/S 5 4.96040 2.05668 6.26333 0.75679 1.69222 34.11%

100 5 3.57920 2.00800 4.85601 0.56377 1.26063 35.22%

AG Average Height Summary

Conc-%. Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoiL/S 5 18.947 15.2 27 2.2136 4.9498 26.13%
100 5 13.88 11.2 15.8 0.9089 2.0278 14.61%

AG Average Wet Wt. Summary

Conc-%. Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 29.605 12.833 36.826 4.3456 9.717 32.82%
100 5 22.778 12.718 30.848 3.5531 7.9451 34.88%

Root Average Dry Wt. Summary

Conc-.% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoilIS 5 1.61720 0.64667 2.08331 0.25857 0.57819 35.75%

100 5 1.36240 0.81600 2.09200 0.22487 0.50283 36.91%

Root Average Length Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV

0 ArtficIal SoI/S 5 21.227 13.333 29 2.546 5.693 26.82%
100 5 11.38 8.8 14.4 0.9828 2.1973 19.34%

Root Average Wet Wt Summary

Conc-. Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SollS 5 36.878 13.317 46.99 6.1616 13.778 37.36%
100 5 21.891 11.818 31.752 3.6095 8.0711 37.21%

Total Average Biomass Dry Wt. Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV

0 Artificial SoiLVS 5 6.57761 2.70335 6.32688 1.00853 2.25514 3429%

100 5 4.94160 2.82400 6.94801 0.77480 1.73251 35.06%

Total Average Biomass Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SOIlS 5 68.484 26.150 82.77 10.452 23.370 35.15%
100 5 44.489 24.534 62.600 7.1169 15.914 35.79%



CETIS Test Summary
Page 3 of 3

Report Date: 15 May-06 1:29 PM
Test Unk: 02-6445-8965/S154203psA

CETIS" v.1.2rev!
-42-

Approval:

% Germination Detail

Conc-% Control Type Rep t Rep 2 Rep 3 Rep 4 Rep 5
0 ArtIficial Soil/S 0.60000 1.00000 1.00000 0.60000 1.00000
100 1.00000 1.00000 1.00000 1.00000 1.00000

AG Average Dry WL Detall

Conc-% Control Type Rept Rep 2 Rep 3 Rep 4 Rep 3
0 Artificial SoILIS 2.05668 6.05200 5.26000 6.26333 5.17000
100 4.48201 4.06799 248201 4.65801 2.00800

AG Average Height Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoulS 20.3333 16.8 15.2 27 15.4
100 15.2 15.6 12.2 15.2 11.2

AG Average Wet Wt Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soll/S 12.8333 36.8260 31.748 35.78 30.84
100 29.2260 24.71 16.385 30.848 12.718

Root Average Dry Wt. Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 0.64687 1.92800 1.52800 2.08331 1.92001
100 1.38401 1.54200 0.97799 2.09200 0.81600

Root Average Length Detail

Conc-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoI/S 13.3333 23.4 20 29 20.4

100 11.4 124 9.8 144 8.8

Root Average Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artilicial Soil/S 113187 45.2540 38.3420 46.99 42.488
100 25.2300 24.432 15.2260 31.7520 11.81

Total Average Biomass Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soll/S 2.70335 7.98000 6.78801 8.3266 7.09000
100 5.86602 5.61000 348000 6.94801 2.82400

Total Average Biomass Wet WL Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soll/S 26.1500 82.0800 68.0900 82.77 73.328
100 54.4560 49.142 31.612 62.6000 24.5340

Analyst: 'S--000-092-101-1



Comparisons: Page 1 of 9
Report Date: 15 May-06 1:29 PM
Analysis: 03-8078.101418315423psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 02-6445-8985 02-445-8985 15 May-06 1:28 PM CETISVI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C> T Angular (Corrected) 100 >100 1 N/A 20.96%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Artificial Soil/Sedl 100 -1.633 1.85955 0.9294 0.20917 Non-Significant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 0.084348 0.04348 1 2.67 0.14111 Non-Significant Effect
Error 0.2530439 O.D31630 8
Total 0.33739194 0.1159785 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Modifled Levene 4.80000 11.25862 0.05984 Equal Variances

Distribution Shapho-WilkW 0.81415 0.02153 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SolLS 5 0.84000 0.60000 1.00000 0.21909 1.16160 0.88608 1.34528 0.25152
100 5 1.00000 1.00000 1.00000 0.00000 1.34528 1.34528 1.34528 0.00020
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 2 of 9
15 May-06 1:29 PM

OM295-7792/8154203psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Uink Control Link Date Analyzed Version
AG Average Dry Wt. Comparison 02-445-8985 02-8445-8985 15 May-06 1:28 PM CETISv1.1.2

Method ALt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C> T Untransfrrmed 100 >100 1 N/A 35.38%

Group-Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Artificial Soll/Sed 100 1.46361 1.8595 0.0907 1.75485 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 4.769275 4.769275 1 2.14 0.18145 Non-Significant Effect
Error 17.81121 2.226401 B
Total 22.5804858 6.9956765 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 1.80195 2315450 0.58241 Equal Variances
Distribution Shapiro-Wilk W 0.85931 0,07488 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 4.96040 205668 6.26333 1.69222
100 5 3.57920 2.00800 4.85601 1.26063
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Comparisons: Page S of 9
Report Date: 15 May-06 1:29 PM
Analysis: 10-3029-3938lB154203psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Unk Control Unk Date Analyzed Version
AG Average Height Comparison 02-8445-8985 02-8445-8985 15 May-06 1:28 PM CETISv1.1.2

Method Alt H Dat Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Untransformed <100 100 NIA 23.48%

Group Comparisons

Control vs Cone-% Statistic Critical P-Value MSD Declison(0.05)
Artificial Soll/Sedl 100 2.11800 1.85955 0.0335 4.44839 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(.05)
Between 64.17778 64.17778 1 4.49 0.06703 Non-Significant Effect
Error 114.4516 14.30644 B
Total 178.629333 78.484224 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value DecIsion(O.01)
Variances Variance Ratio F 5.95839 23.15450 0.11205 Equao Variances

Distribution Shapiro-Wilk W 0.85981 0.07593 Normal Distribuion

Data Summary Original Data Transformed Data

Conc-. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoUlS 5 18.947 15.2 27 4.9498
100 5 13.88 11.2 15.6 2.0278
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 4 of 9
15 May-06 1:29 PM

1 1-0749-8506B1 54203psA

[Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
AG Average Wet Wt. Comparison 02-8445-8985 02-6445-8985 15 My-08 1.28 PM CETISvi.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ClIV PMSD

Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 35.26%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD DecisIon(0.05)
Artificial Soll/SedI 100 1.21638 1.85955 0.1293 10.4381 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 116.5494 118.5494 1 1.A 0.25851 Non-Signifcant Effect
Error 630.1755 78.77194 8
Total 746.724945 195.32135 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 1.49579 23.15450 0.70595 Equal Variances
Distribution Shapiro-Wilk W 0.86182 0.08017 Normel Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum OD
0 Artificlal Soil/S 5 29.605 12.833 36.826 9.717
100 5 22.778 12.718 30.548 7.9451
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Comparisons: Page 5 of 9
Report Date: 15 May-06 1:29 PM
Analysis: 08-1680-6895I8154203psACETIS Analysis Detail

Plant Chronic test CH2M H1

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version

Root Average Dry Wt. Comparison 02-6445-8985 02-8445-8985 15 May-06 1:28 PM CETISv.1.2

Method Alt H Datb Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Varance t Two-Sample C>T Untransfonrned 100 >100 1 N/A 39.40%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Artificial Soil/Sedi 100 0.74355 1.85955 0.2392 0.63723 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Declslon(0.05)
Between 0.1623032 0.162303 1 0.55 0.47842 Non-Significant Effect

Error 2.348564 0.293571 B
Total 2.51086763 0.4558738 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)

Variances Variance Ratio F 1.32217 23.15450 0.79323 Equal Variances

Distribution Shapiro-Wilk W 0.96492 - 0.84022 Normal Distribution

Data Summary Original Data Transformed Dat

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum MaxImum SD

0 ArtIficial SoulS 5 1.61720 0.64667 2.06331 0.57819
100 5 1.36240 0.81O6 2.09200 0.50283
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Comparisons: Page 6 of 9
Report Date: 15 May-06 1:29 PM
Analysis: 07-9801-3032(5154203psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Length Comparison 02445-8985 02-8445-8985 15 May-06 1:29 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwo-Sample C >T Untransformed <100 100 N/A 23.91%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial Soll/Sedi 100 3.81544 1.85955 0.0034 5.07478 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(O.0S)
Between 243.3778 243.3778 1 13.07 0.00683 Significant Effect
Error 148.9529 18.61911 8
Total 392.330873 261.99689 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 8.71297 23.15450 0.09214 Equal Variances
Distribution Shpiro-Wil W 0.95770 0.75941 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artidlcal SolUS 5 21.227 13.333 29 5.693
100 5 11.36 8.8 144 2.1973

Graphics
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Comparisons: Page 7 of 9
Report Date: 15 May-08 1:29 PM
Analysis: 09-0174-21809154203pSACETIS Analysis Detail

[Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control UInk Date Analyzed Version

RootAveragWetWt Comparison 02-8445-8985 02-8445-8985 15 May-06 1:29PM CETISvi.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Untransformed <100 100 N/A 36.01%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSO Dsclsion(0.05)
Articial SoIIVSed 100 2.12672 1.85955 0.0331 13.2790 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 576.6071 576.6071 1 4.52 0.06613 Non-Signimicant Effect
Error 1019.879 127.4848 8
Total 1596.48572 704.09194 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 2.91398 23.15450 0.32495 Equal Variances
Distribution Shapiro-Wilk W 0.87337 0.10940 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoilS 5 36.878 13.317 48.99 13.778
100 5 21.691 11.816 31.752 8.0711

Graphics
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Analyst: 3$-
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Comparisons: Page 8 of 9
Report Date: 15 May-06 1:29 PM
Analysis: 01-3143-025218154203psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version

Total Average Biornass Dry Wt. Comparison 02-6445-8985 02-6445-8985 15 May-06 1:29 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 35.95%

Group Comparisons

Control vs Cone-% Statistic Critical P-Value MSD Declsion(0.05)
Arillicial Soil/Sedi 100 1.28638 1.85955 0.1171 2.36495 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 6.691254 6.691254 1 1.65 0.23429 Non-SIgnificant Effect

Error 32.3489 4.043621 8
Total 39.0402188 10.734875 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)

Variances Variance Ratio F 1.69432 23.15450 -0.62201 Equal Variances

Distribution Shapiro-Wilk W 0.88744 0.15864 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 6.57761 2.70335 8.32666 2.25514
100 5 4.94160 2.82400 6.94801 1.73251

Graphics
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Comparisons: Page 9 of 9
Report Date: 15 May-06 1:29 PM
Analysis: 02-9227-5895/81 542039sACETIS Analysis Detail

CETS" vl.1.2revi
-51-

Analyst: Approval:

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Blomass Wet W. Comparison 02-6445-8985 02-6445-8985 15May-061:29PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 35.37%

Group Comparisons

Control vs Con-f% Statistic Critical P-Value MSD Decision(.05)
Artlifclat SolIlSedi 100 1.74104 1.85955 0.0599 23.5133 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(O.05)
Between 1211.628 1211.628 1 3.03 0.11986 Non-Signifcant Effect

Error 3197.737 399.7171 8
Total 4409.36499 1611.3455 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)

Variances Variance Ralo F 2.15865 23.15450 0.47497 Equal Variances
Distribution Shapiro-Wilk W 0.86762 0.09378 Normal Disfrlbulion

Date Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 66.4S4 26.15 82.77 23.370
100 5 44.469 24.534 62.6M 15.914

Graphics
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Page 1 of 3
Report Date: 15 May-06 1:35 PM
Test Unk: 04-1720-8149/6154208p.ACETIS Test Summary

CETIS" vl1. 2revI
-53-

App roal:_____

Plant Chronic test CH2M Hill

Test No: 08-6132-1752 Test Type: Plant Chronic test Duration: 33d Oh
Start Date: 05 Apr-06 Protocol: ASTM E1963-02 (2002) Species: Poa sandbergil
Ending Date: 08 May-06 DUi Water: Source:
Setup Date: 05 Apr-06 12:00 AM Brine:

Comments: repeat test BG1542-8A

Sample No: 15-540-5055 Code: 81542-08 Client:
Sample Date: 28 Nov-05 Material: Sol Project:
Receive Date: Source: Hanford
Sample Age: 128d Oh Station:

Comments: J10LJ5. E289701

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
054535-7141 % Germination 100 >100 N/A 22.99% Equal Variance t Two-Sample
04-4372-5688 AG Average Dry Wt. '100. 100 N/A 30.26% Equal Variance t Two-Sample
15"788-4376 AGAverage Height '100 100 N/A 24.06% Equal Variance tTwo-Sample
17-2158-6620 AG Average Wet Wt. < 100 100 N/A 30.69% Equal Variance t Two-Sample
12-9654-4472 Root Average Dry Wt. 100 > 100 N/A 35.11% Equal Variance I Two-Sample

04-3460-2963 Root Average Length <100 100 NIA 24.97% Equal Variance t Two-Sample
07-6351-66 Root Average Wet Wt < 100 100 N/A 37.46% Equal Variance t Two-Sample
12-6733-3681 Total Average Bicmass Dry '100 100 N/A 31.11% Equal Variance t Two-Sample
09-444-3688 Total Average Biomass Wet <100 100 WNA 34.17% Equal Variance t Two-Sample

Analyst: ';600O-092-1 01-1



CETIS Test Summary
Report Date:
Test Link:

CETIS"' vl.1.2rvl

Page 2 of 3
15 May-06 1:35 PM

04-1720-8149/Bl54208psA

-54-
Approval:

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08%
100 5 0.96000 0.80000 1.00000 0.04000 0.08944 9.32%

AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 4.96040 2.05608 6.28333 0.75679 1.69222 34.11%
100 5 2.91350 231799 3.92000 0.28112 0.62800 21.58%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifcial SollS 5 18.947 15.2 27 22136 4.9498 28.13%
100 5 10.87 8 13.75 1.0526 2.3536 21.65%

AG Average Wet Wt. Summary

Conc-% ControlTypo Reps Mean Minimum Maximum SE SD CV
0 Arlficlal SoIL/S 5 29.605 12.833 36.825 4.3456 9.717 32.82%
100 5 16.921 13.174 25.232 2.2337 4.9947 29.52%

Root Average Dry Wt. Summary

Conc-% ControlType Rep. Mean Minimum Maximum SE So CV
0 Arlificiat SoIS 5 1.61720 0.64867 2.08331 0.25857 0.57819 35.75%
100 5 1.46240 1.04600 2.04800 0.16241 0.36317 24.83%

Root Average Length Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SOILS 5 21.227 13.333 29 2.546 5.693 26.82%
100 5 11.3 7.8 15.5 1.2806 2.8636 25.34%

Root Average Wet WL. Summary

Conc-. Control Type Reps Mean Minimum Maximum SE SD CV
0 Artlfial SoiIS 5 36.878 13.317 40.99 6.1818 13.778 37.36%
100 5 22.994 12.764 37.868 4.1506 9.281 40.36%

Total Average Biomass Dry W. Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Sol/lS 5 6.57761 2.70335 8.32505 1.00853 2.25514 34.29%
100 5 4.37590 3.36M9 5.96599 0.44024 0.98441 22.50%

Total Average Biomass Wet WL. Summary

Conc-% Control Type Reps Mean Mirnimum Mimurn BE SD CV

0 Artificial SOWlS 5 86.484 26.150 82.77 10.462 23.370 35.15%
100 5 39.915 25.9W8 63.1 6.3258 14.M4 35.44%

Analyst: b000-02-101-1



CETIS Test Summary
Page 3of 3

Report Date: 15 May-06 1:35 PM
Test Link: 04-1720-8149/Bl54208psA

CETIS 1 v1.1.2revi
-55-

Approval:

% Germination Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 0.60000 1.00000 1.00000 0.60000 1.00000
100 1.00000 1.00000 1.00000 1.00000 0.80000

AG Average Dry Wt. Detail

Cone-% ControlType Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 ArtIfIclal SoIIS 2.05688 6.05200 5.28000 6.26333 5.17000
100 2.58401 2.31799 3.92000 2.64800 3.09750

AG Average Height Det

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 Artficial SollS 20.3333 16.8 15.2 27 154
100 10 8 12.8 9.8 13.75

AG Average Wet Wt Detal

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArtIficial SoIl/S 12.8333 36.8280 31.748 35.78 30.84
100 14.03W 13.174 25.2320 14.216 17.945

Root Average Dry WL Detail

Conc-%l Control Type Rep I Rep 2 Rep 3 Rep 4 Rep a
0 Arlificial SolI/S 0.64667 1.92800 1.52800 2.00331 1.92001
100 1.37800 1.04600 2.04600 1.38199 1.45999

Root Average Length Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep s
0 Artificial Soll/S 13.3333 23.4 20 29 20.4
100 10.2 7.8 12.4 10.6 15.5

Root Average Wet Wt. Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Arlidail SolUS 13.3187 45.2540 35.3420 46.99 42.488
100 21.4260 12.7640 37.868 19.062 23.8525

Total Average Bloma Dry Wt. Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArdIficial SoIl/S 2.70335 7.98000 6.78801 &32868 7.09000
100 3.96201 3.36399 5.98599 4.03000 4.55751

Total Average Blomass Wet Wt. Detail
Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artficial Soil/S 26.1500 82.0800 68.0900 82.77 73.328
100 35.4640 25.938 63.1 33.278 41.7975

Analyst: &-000-092-101-1



Comparisons: Page 1 of 9
Report Date: 15 May-06 1:35 PM
Analysis: 05-8535-714U1/54208psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version

% Germination Comparison 04-1720-8149 04-1720-8149 15 May-06 1:35 PM CETiSv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C> T Angular (Corrected) 100 >100 1 NIA 22.99%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Artifilcial Sol/Sed 100 -1.1138 1.85955 0.8512 0.22714 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 0.0462777 0.046278 1 1.24 0.29769 Non-Significant Effect
Error 0.2984103 0.037301 8
Total 0.344488 0.0835790 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 5.57779 23.15450 0.12462 Equal Variances
Distributon Shapiro-Wilk W 0.82019 0.02548 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arntificial Soll/S 5 0.84000 0.60000 1.00000 0.21909 1.16160 0.88608 1.34528 0.25152
100 5 0.96000 0.80000 1.00000 0.08944 1.29766 1.10715 1.34528 0.10650

Graphics
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-56-

Approval:_____Analyst: -000-092-101-1



Comparisons: Page 2 of 9
Report Date: 15 May-06 1:35 PM
Analysis: 04.4372-588W8154208p.ACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry WL Comparlson 04-1720-8149 04-1720-8149 15 May-06 1:35 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal VariancetTwo-Sample C>T Untransformed <100 100 N/A 30.26%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Artificial Soll/Sedi 100 2.53545 1.85955 0.0175 1.50124 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 10.47451 10.47451 1 8.43 0.03496 SignIficant Effect
Error 13.03506 1.629382 8
Total 23.5095625 12.103888 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 7.24704 23.15450 0.08109 Equal Variances

Distributon Shapiro-Wilk W 0.84825 0.05537 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoIlIS 5 4.96040 2.05668 6.26333 1.69222
100 5 2.91350 2.31799 3.92000 0.62860

Graphics
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Comparisons: Page 3 of 9
Report Date: 15 May-06 1:35 PM

Analysis: i 5.8788-4376IB154208pACETIS Analysis Detail

-58-
CETISM v1.1.2revl Analyst _. =000-M9-101-1

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comparison 04-1720-8149 04-1720-8149 15 May-06 1:35 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C> T Untransformed <100 100 N/A 24.06%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Artificial SoilI/SdI 100 3.29507 1.85955 0.0055 4.55801 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Dscision(0.05)
Between 163.0814 163.0814 1 10.88 0.01094 SignificantEffect
Error 120.1616 15.02019 8
Total 283.242912 178.10155 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances VarianceRatioF 4.42294 23.15450 0.17894 Equal Variances

Distribuion Shapiro-Wilk W 0.89231 0.18001 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SowS 5 18.947 15.2 27 4.9498
100 5 10.870 8 13.75 2.3536

Graphics
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CETIS Analysis Detail
Comparisons: Page 4 of 9
Report Date: 15 May-06 1:35 PM
Analysis: 17-2158-8620/8154208psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
AG Average Wet Wt. Comparison 04-1720-8149 04-1720-8149 15 May-06 1:35 PM . CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Vaiance t Two-Sample C >T Untransformed <100 100 NIA 30.69%

Group Comparisons

Control ys Conc-% Statistic Critical P-Value MSD Decision(t.05)
ArtilIclal SolUSedI 100 2.59606 1.85955 0.0159 9.08585 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Declsion(0.05)
Between 4022389 402.2389 1 6.74 0.03181 Significant Effect
Error 477.4698 59.68373 8
Total 879.708771 461.92265 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value DecIsIon(0.01)
Variances Variance Ratio F 3.78474 23.15450 0.22556 Equal Variances
Distribution Shapiro-Wik W 0.88392 0.14468 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
D Artificial SoiWS 5 29.605 12.833 36.826 9.717
100 5 16.921 13.174 25232 4.9947

Graphics
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Approval:__Analyst: 31000-92-101-1



Comparisons: Page 5 of 9
Report Date: 15 May-06 1:35 PM
Analysis: 12-9854-4472/Sl54208ACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Dry Wt. Comparison 04-1720-8149 04-1720-8149 15May-0 1:35 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed 100 >100 1 N/A 35.11%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Artificial ScilISedI 100 0.50697 1.85955 0.3129 0.56781 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0.0599097 0.05991 1 0.26 0.62585 Non-Significant Effect

Error 1.864765 0.233096 8
Total 1.92467780 0.2930057 9

ANOVA Assumptions

Attribute Test Statistic Critical V-Value Declsion(0.01)
Variances Variance Ratio F 2.53463 23.15450 0.38967 Equal Variances

Distribution Shapiro-Wilk W 0.92278 0.38072 Normal Distribution

Data Summary OriginSi Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 1.61720 0.64667 2.06331 0.57819
100 5 1.46240 1.04600 2.04600 0.36317
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Comparisons: Page 6 of 9
Report Date:. 15 May-06 1:35 PM
Analysis: 043460-2963,8154208psACETIS Analysis Detail

[Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Length Comparison 04-1720-8149 04-1720.8149 15 May-06 1:35 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sarnple C>T Untransformed <100 100 . N/A 24.97%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSO Decision(0.05)
Artificial Soil/Sed 100 3.48314 1.85955 0.0041 5.29956 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.03)
Between 246.3468 248.3468 1 12.13 0.00828 Significant Effect
Error 162.4409 20.30511 8
Total 408.787659 266.65188 9

ANOVAAssumptions

Attribute Test Statistic Critical P-Value Decleion(0.01)
Variances Variance Ratio F 3.95247 23.15450 0.21170 Equal Variances
Distributlon Shapiro-Wilk W 0.96578 0.84922 Normal DlstrIbutlon

Data Summary Original Data Transformed Dats

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SollIS 5 21.227 13.333 29 5.693
100 5 11.3 7.8 15.5 2.8636

Graphics
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 7 of 9
15 May-06 1:35 PM

07-3M1 -603/8154208piA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Wet Wt. Comparison 04-1720-8149 04-1720-8149 15 May-08 1:35 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ClIv PMSD
Equal Varlance t Two-Sample C>T Unransformed <100 100 N/A 37.46%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial SoIl/Sedi 100 1.86880 1.8595 0.0493 13.8149 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 481.8888 481.8888 1 3.49 0.09859 Non-Significant Effect
Error 1103.85 137.9813 8
Total 1585.73911 619.87006 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 2.20379 23.15450 0.46291 Equal Variances
Distribullon Shapiro-Wilk W 0.94621 0.62394 Normal Distribution

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum MaxImum SD
0 Artfcial SolI/S 5 36.878 13.317 41.99 13.778
100 5 22.994 12.764 37.868 9.281
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CETIS Analysis Detail
Comparlsons:

Report Date:
Analysis:

Page a of 9
15 May-06 1:35 PM

12-6733-3681/8154208p.A

Plant Chronic test CH2M Hill

Endpoint Analysis Type SampleLink Control Link Date Analyzed Version
Total Average Blomass Dry Wt. Comparison 04-1720-8149 04-1720-8149 15May-061:35PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Semple C>T Untransformed <100 100 N/A 31.11%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artiffical Soil/Sed 100 2.00077 1.85955 0.0402 2.04630 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value DecisIon(0.05)
Between 12.11875 12.11875 1 4.00 0.08042 Non-SIgnificant Effect
Error 24.21888 3.02736 8
Total 36.3376379 15.146115 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variancee Variance Ratio F 5.24797 23.15450 0.13730 Equal Variances
Distiullon Shapro-Wilk W 0.86537 0.08825 Normal Disibution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SO
0 Artificial Soll/S 5 6.57761 2.70335 8.32606 2.25514
100 5 4.37590 3.36399 5.96599 0.98441

Graphics
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Comparisons: Page 9 of g,
Report Date: 15 May-08 1:35 PM
Analysis: 09-9644-38/154208psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Blomass Wet Wt. Comparison 04-1720-8149 04-1720-8149 15 May-06 1:35 PM CETISVi.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed <100 100 N/A 34.17%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial SoiL/Sed 100 2.17471 1.85955 0.0307 22.7178 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.05)
Between 1764.68 1764.66 1 4.73 0.06137 Non-SignIficant Effect
Error 2985.025 373.1281 8
Total 4749.68494 2137.7879 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Rato F 2.72986 23.15450 0.35420 Equal Variances
Distribution Shapiro-Wilk W 0.92551 A0519 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 66.484 26.15 82.77 23.370
100 5 39.915 25.938 63.1 14.145

Graphics
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BLUEGRASS GROWTH TEST
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Page 1 of 3
Report Date: 15 May-06 1:51 PM
Test Link: 02-4923-3771/9G156601psCETIS Test Summary

CETIS"' vl.1.2revi
-66-

Analyst Approval:

Plant Chronic test CH2M Hill

TestNo: 18-2151-9846 TestType: PlantChronictest Duration: 33d Oh
Start Date: 05 Apr-06 Protocol: ASTM E1983-02 (2002) Species: Poa sandbergil
Ending Date: 08 May-06 Dil Water: Source:
Setup Date: 05 Apr-06 12:00 AM Brine:

Comments: 801566-01

Sample No: 07-8112-4502 Code: 81566-01 Client:
Sample'Dats: 22 Mar-06 Material: SON Project:
Receive Date: Source: Hanford
Sample Age: 14d Oh Station:

Comments: J11JB8

Comparison Summary

Analysis Endpolnt NOEL LOEL ChV PMSD Method
05-1554-1035 % Germination 100 > 100 NIA 27.93% Wilcoxon Rank Sum Two-Sample
00-9297-1693 AG Average Dry Wt. 100 >100 N/A 28.98% Equal Varlance t Two-Sample
01-4184-2571 AG Average Height <100 100 N/A 26.44% Equal Variance t Two-Sample
06-0316-2632 AG Average Wet Wt. 100 >100 N/A 34.28% Equal Variance I Two-Sample
08-1965-4440 Root Average Dry Wt 100 >100 NIA 35.48% Equal Vadance t Two-Sample
07-8048-6898 Root Average Length <100 100 NIA 24.73% Equal Variance t Two-Sample
13-3311.8140 Root Average Wet Wt. 100 > 100 N/A 40.92% Equal Variance t Two-Sample
19-0102-5163 Total Average Blomass Dry 100 >100 N/A 29.78% Equal Variance t Two-Sample
00-5708-4133 Total Average Biomass Wet 100 > 100 N/A 30.99% Equal Variance t Twa-Sample

000-092-101-1



Page 2 of 3
Report Date: 15 May-06 1:51 PM

CETIS Test Summary Test Link: 02-4923-3771/BG15601ps
% Gennination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soll/S 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08%
100 5 0.92000 0.60000 1.00000 0.08000 0.17889 19A4%

AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arlificial Soil/S 5 4.96040 2.05668 6.26333 0.75679 1.69222 34.11%
100 5 3.67425 3.27800 4.15801 0.15767 0.35255 9.60%

AG Average Height Summary

Conc-% Control Typo Reps Mean Minimum Maximum SE SD CV
0 Artificial Sol/S 5 18.947 15.2 27 2.2136 4.9498 28.13%
100 5 12.853 9.6 18.667 1.535 3-4323 26.70%

AG Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soll/S 5 29.605 12.833 36.828 4.3456 9.717 32.82%
100 5 27.831 20.878 40.21 3.3027 7.385 26.54%

Root Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artilficial Soil/S 5 1.61720 0.64667 2.06331 0.25857 0.57819 35.75%
100 5 1.85146 1.53000 2.27400 0.16841 0.37657 20.34%

Root Average Length Summary

Cony-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soll/S 5 21.227 13.333 29 2.548 5.693 26.82%
100 5 12.293 9.6 18.667 1.2196 2.7271 22.18%

Root Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soll/S 5 36.878 13.317 46.99 6.1616 13.778 37.36%
100 5 33.714 15.53 47.044 5.2816 11.810 35.03%

Total Average Biomass Dry W. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArtIficial Soll/S 5 6.57761 2.70335 8.32666 1.00853 2.25514 34.29%
100 5 5.52573 4.81399 6.40199 0.30399 0.67973 12.30%

Total Average Blomass Wet Wt. Summary

Cone-% Control Type Reps Mean Minimum Maximum SE so CV
SArtificial Soil/S 5 66.484 26.150 82.77 10.452 23.370 35.A5%

r100- 5 61.545 51.644 71.45 3.6797 8.2281 13.37%

D -67-
000-092-101-1 CETIB'" vl.1.2rovi Analyst: ~ Approval:___



CETIS Test Summary Report Date:
Test Link:

CETIS% v1.1.2revi

Page 3 of 3
15 May-06 1:51 PM

02.4923-3771/BG158801ps

-68-
Approval:___

% Germination Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artficial SoruS 0.60000 1.00000 1.00000 o.eoo 1.00000
100 1.00000 0.60000 1.00000 1.00000 1.00000

AG Average Dry Wt. Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 2.05668 6.05200 5.26000 6.26333 5.17000
100 3.79600 3.38332 4.15801 3.27800 3.75599

AG Average Height Detail

Cono-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep a
0 Arlificial Soil/S 20.3333 16.8 15.2 27 15A
100 11.8 18.6667 12.6 9.6 11.6

AG Average Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoilI/S 12.8333 36.8260 31.748 35.78 30.84
100 24.406 40.21 25.64 20.8780 28.0200

Root Average Dry W. Detal

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soll/S 0.64667 1.92800 1.52800 2.06331 1.92001
100 2.27400 1.67334 2.24399 1.53599 1.53000

Root Average Length Detail

Cono-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artficial Soil/S 13.3333 23A 20 29 20.4
100 9.6 16.667 13 11.2 11

Root Average Wet WI. Detail

Conc-. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifical Soll/S 13.3167 45.2540 36.3420 4699 42.488
100 47.044 15.53 35.33 30.766 39.9000

Total Average Biomass Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifcial Soll/S 2.70335 7.98000 6.78801 8.32868 7.09000
100 6.06999 5.05664 6.40199 4.81399 5.28601

Total Average Blomass Wet WI. Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifcial SoiS 26.1500 82.0800 68.0900 8277 73.328
100 7145 55.74 60.97 51.644 87.92

Analyst '400"-92-101-1



Comparisons: Page 1 of 9
Report Date: 15 May-06 1:51 PM
Analysis: 05-1554-1035/BG156601psCETIS Analysis Detail

Plant Chronic test C142M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 02-4923-3771 02-4923-3771 15 May-06 1:51 PM CETISvI.1.2

MethOd Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Wilcoxan Rank Sum Two-Sample C> T Rank 100 >100 1 N/A 27.93%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Ties Decision(0.05)
Artificial SdVSedl 100 30 0.6548 3 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0.021087 0.021087 1 0.40 0.54474 Non-Significant Effect
Error 0.4217399 0.052717 8
Total 0.44282693 0.0738045 9

ANOVAAssumptions

Attribute Test StatIstic Critical P-Value Decision(O.01)
Variances Variance Ratio F 1.50000 23.15450 0.70400 Equal Variances
Distrlbuton Shapiro-Wilk W 0.758864 0.00455 Non-normal Distribuion

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 0.84000 0.80000 1.00000 021909 5.00000 2.00000 7.00000 2.73861
100 5 0.92000 0.60000 1.00000 0.1789 6.00000 2.00000 7.00000 2.23607

Graphics
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CETIS' vl.1.2revi Analyst *r- Approval: -69-000-092-101-1



Comparisons: Page 2 of 9
Report Date: 15 May-08 1:51 PM
AnalysIs: 00-9297-1693/B8156801psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry Wt. Comparison 02-4923-3771 02-4923-3771 15May-061:51 PM CETISv.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 28.98%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.06)
Artificial Soil/Sedl 100 1.66375 1 85955 0.0674 1.4375 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Docision(0.05)
Between 4.135365 4.135365 1 2.77 0.13473 Non-SignIficant Effect
Error 11.95188 1.493957 8
Total 16.0870247 5.6293229 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 23.03905 23.15450 0.01009 Equal Variances
Distribution Shapiro-Wilk W 0.80366 0.01806 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 4.96040 2.05608 6.26333 1.69222
100 5 3.67426 3.27800 4.15801 0.35255
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-70-Approval:_____CETIS' vl.1.2revl Analyst:ODG-092-101-1



Comparisons: Page 3 of 9
Report Date: 15 May-06 1:51 PM
Analysis: 01-4184-2571/BG156601psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comparison 02-4923-3771 02-4923-3771 15 May-06 1:51 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed <100 100 N/A 26.44%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artlificial Soil/Sedl 100 2.26202 1.85955 0.0268 5.00918 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DR F Statistic P-Value Doclsion(0.05)
Between 92.82178 92.82178 1 5.12 0.05355 Non-Significant Effect
Error 145.1271 18.14089 8
Total 237.948883 110.96267 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Deocison(0.01)
Variances Variance Ratio F 2.07971 23.15450 0.49566 Equal Variances
Distribution Shapiro-Wilk W 0.84655 0.05284 Normal Disbibution

Data Summary Original Data Transformed Data

ConM-%. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifical Soil/S 5 18.947 15.2 27 4.9498
100 5 12.853 9.6 1S.667 3.4323

Graphics
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CETISh v1.1.2rev Analyst: fr Approval:OOD-092-101-1



CETIS Analysis Detail
Comparisons; Page 4 of 9
Report Date: 15 May-06 1:51 PM
Analysis: 06-0316-2632IBG156601ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Wet Wt. Comparison 02-4923-3771 02-4923-3771 15May-061:51 PM CETISv1.1.2

Method Alt H Dala Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t TNo-Sample C> T Untransibred 100 >100 1 N/A 34.28%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Artificial Soil/Sedl 100 0.32514 1.85955 0.3767 10.1497 Non-Slgnificant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Deocision(.05)
Between 7.873582 7.873582 1 0.11 0.75342 Non-Significant Effect
Error 595.8298 74.47873 8
Total 603.703415 82.352311 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 1.73128 23.15450 0.60798 Equal Variances
Distribution Shapiro-Wilk W 0.96823 0.87396 Normal Distibution

Data Summary Original Date Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 29.605 12.833 38.826 9.717
100 5 27.831 20.878 40.21 7.385
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CETIS Analysis Detail
Comparisons: Page 5 of 9
Report Date: 15 May-06 1:51 PM
Analysis: 08-1965-4440/BG156601ps

Plant Chronic test CH2M Hilt

Endpoint Analysis Type Sample LInk Control link Date Analyzed Version
Root Average Dry Wt. Comparison - 02-4923-3771 02-4923-3771 15 May-06 1:51 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance I Two-Sample C> T Untransformed 100 >100 1 N/A 35.48%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Artilicial Soll/SedI 100 -0.7592 1.85955 0.7652 0.57382 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square or P Statistic P-Value Decislon(0.05)
Between 0.1372013 0.137201 1 0.58 0.46952 Non-Significant Effect
Error 1.904404 0238051 8
Total 2.04160514 0.3752518 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F 2.35752 23.15450 0.42657 Equal Variances
Distribution Shapiro-Wilk W 0.86708 0.09240 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificlal Soil/S 5 1.61720 0.64667 2.06331 0.57819
100 5 1.85146 1.53000 227400 0.37657
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Comparisons: Page 6 of 9
Report Date: 15 May-06 1:51 PM
Analysis: 07-048-898/BGS15SslpsCETIS Analysis Detail

Plant Chronic test CH12M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Length Comparison 02-4923-3771 02-4923-3771 15 May-06 1:51 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Untransformed c100 100 N/A 24.73%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Artificial Soil/SedI 100 3.16446 1.85055 0.0067 524954 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.O5)
Between 199.5111 199.5111 1 10.01 0.01331 Significant Effect
Error 159.3884 19.92356 8
Total 358.899551 219.43468 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Dacision(O.01)
Variances Variance Ratio F 4.35804 23.15450 0.18299 Equal Variances
Distribullon Shapim-Wilk W 0.94982 0.66538 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 21.227 13.333 29 5.603
100 5 12.293 9.6 16.6B7 2.7271

Graphics
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CETIS"' vI.1.2revi Analyst: 3 Approval-_74-000-092-101-1



Comparisons: Page 7 of 9
Report Date: 15 May-06 1:51 PM
Analysis: 13-3311-8140/BG156601psCETIS Analysis Detail

[Plant Chronic test CH2M Hill

Endpoint Analysls Type Sample Unk Control Link DatAnalyzed Version
Root Average Wet Wt. Comparison 02-4923-3771 02-4923-3771 15 May-06 1:51 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untiansformed 100 >100 1 N/A 40.92%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial Soll/Sedl 100 0.38989 1.85955 0.3534 15.0911 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Docision(D.05)
Between 25.0295 25.0295 1 0.15 0.70679 Non-Significant Effect
Error 1317221 164.6527 8
Total 1342.25081 189.68216 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Dectsion(O.01)
Variances Variance Ratio F 1.36097 23.15450 0.77245 Equal Variances
Distribution Shapro-Wilk W 0.87175 0.10478 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soli/S 5 36.878 13.317 46.99 13.778
100 5 33.714 15.53 47.044 11.810

Graphics
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CETIS- v1.1.2revi Approval: 75-Analyst: '000-092-101-1



Comparisons: Page 8 of 9
Report Date: 15 May-06 1:51 PM
Analysis: 19-0I 02-5 163/BG1 566 01psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Dry Wt. Comparison 02-4923-3771 02-4923-3771 15 May-06 1:51 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units CIV PMSD
Equal Varir= t Two-Sample C> T Untransformed 100 >100 1 N/A 29.78%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Dacision(0.05)
Adiilal SolISedi 100 0.99861 1.856W 0.1736 1.95875 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 2.766133 2.766133 1 1.00 0.34723 Non-Significant Effect
Error 22.19074 2.773843 8
Total 24.9568751 5.5399754 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(O.01)
Variances Variance Raleo F 11.00706 23.15450 0.03931 Equal Variances
Distnbution Shapiro-WIlk W 0.84038 0.04459 Normal Distuibution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArtIfIclal Soll/S 5 6.57761 2.70335 8.3286W 2.25514
100 5 5.52573 4.81399 6.40199 0.67973
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CETIS Analysis Detail
Comparisons: Page 9 of 9
Report Date: 15 May-08 1:51 PM
Analysis: 0O-5708-4133/BG156601ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Blomass Wet Wt. Comparison 02-4923-3771 02-4923-3771 15 May-06 1:51 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 30.99%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon0.05)
Artificial Sol/Sedil 100 0.44572 1.85955 0.3338 20.6046 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F StatIstic P-Value Declslon(0.05)
Between 60.97949 60.97949 1 0.20 0.66761 Non-Significant Effect
Enu 2455.527 306.9409 8
Total 2516.50583 367.92041 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Docislon(0.01)
Variances Variance Ratio F 8.06740 23.15450 0.06761 Equal Vartances
Distrlbullon Shapro-WIlk W 0.83722 0.04087 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificlal Soll/S 5 66.484 26.15 82.77 23.370
100 5 61.545 51.644 71.45 8.2281

Graphics
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Approval:_____Anawyst r000-092-101-1 CE TlS7Uv1.1.2rsvi



BLUEGRASS GROWTH TEST
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Page 1 of 3
Report Date: 15 May-06 1:56 PM
Test Link: 05401246287/BG15BO2psCETIS Test Summary

CETISm vl.1.2revi
-79-

Approval:

Plant Chronic test CH2m Hill

Test No: 12-2755-8859 Test Type: Plant Chronic test Duration: 33d Oh
Start Dale: 05 Apr-06 Protocol: ASTM E1963-02 (2002) Species: Poa sandbergil
Ending Date: 08 May-06 DiI Water: Source:
Setup Date: 05 Apr-08 12:00 AM Brine:

Comments: BG1566-02

Sample No: 06-7557-8523 Code: B1566-02 Client:
Sample Date: 27 Mar-06 Material: Soll Project:
Receive Date: Source: Hanford
Sample Age: 9d Oh Station:

Comments: J11JB7

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
07-3049-9835 % Germination 100 > 100 N/A 20.96% Equal Variance t Two-Sample
01-a840-9449 AG Average Dry Wt. <100 100 N/A 33.96% Equal Variance t Two-Sample
04-1817-3375 AG Average Height <100 100 N/A 23.91% Equal Variance t Two-Sample
06-1778-4905 AG Average Wet Wt <100 100 N/A 32-62% Equal Variance t Two-Sample
10-9034-6985 Root Average Dry WI. 100 > 100 N/A 39.19% Equal Variance t Two-Sample
10-5848-0601 Root Average Length <100 100 N/A 23.34% Equal Variance t Two-Sample
07-1319-0997 Root Average Wet Wt. 100 > 100 N/A 41.70% Equal Variance t Two-Sample
06-9688-5993 Total Average Biomass Dry 100 >100 N/A 34.99% Equal Variance t Two-Sample
10-6936-9311 Total Average Biomass Wet 100 > 100 N/A 37.41% Equal Variance t Two-Sample

000-092-101-1 Analyst: r--



Page 2 of 3
Report Date: 15 May-06 1:56 PM
Test Link: 05-4012-8287/BG1 56602psCETIS Test Summary

CETISS vi.1.2revi
-80-

Approval:_

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artkficial SoiL/S 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08%
100 5 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%

AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD Cv
0 Artificial SoilS 5 4.96040 2.05668 B.26333 0.75679 1.69222 34.11%
100 5 3.06969 1.35000 4.01200 0.49767 1.11283 36.25%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artliclal Soli/S 5 18.947 15.2 27 2.2136 4.9498 26.13%
100 5 10.76 7A 13 1.0167 2.2733 21.13%

AG Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArtificIal SoilS 5 29.605 12.833 36.826 4.3456 9.717 32.82%
100 5 18.574 8.68w0 24.688 2.8451 6.3618 34.25%

Root Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soll/S 5 1.61720 0.64667 2.06331 0.25857 0.57819 35.75%
100 5 1.36680 0.65400 1.88400 0.22198 0.49637 36.32%

Root Average Length Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoIlS 5 21.227 13.333 29 2.546 5.693 26.82%
100 5 12.12 9 13.2 0.7864 1.7584 14.51%

Root Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifical SoiL/S 5 36.878 13.317 46.99 6.1618 13.778 37.36%
100 5 28A94 10.788 41.768 5.5165 12.335 4329%

Total Average Biomass Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifical Sofl/S 5 6.57761 2.70335 8.32660 1.00853 2.25514 34.29%
100 5 4A3639 2.00400 5.82599 0.71726 1.60385 38.15%

Total Average Biomass Wet WL Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 66.484 26.150 82.77 10.452 23.370 35.15%
100 5 47.067 19.454 66A56 8.3444 18.659 39.64%

Analyst:* -000-092-101-1



Page 3 of 3
Report Date: 15 May-06 1:56 PM
Test Link: 05-4012-6287/BG156602psCETIS Test Summary

CETISU vl.1.2revi
-81-

Analyst:____ Approval:____

% Germination Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artiflcal Soll/S 0.60000 1.00000 1.00000 0.60000 1.00000
100 1.00000 1.00000 1.00000 1.00000 1.00000

AG Average Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
a Artincal Soil/S 2.05865 8.05200 5.26000 6.26333 5.17000
100 3.94199 2.60798 1.35000 4.01200 3.A3600

AG Average Height Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Artifcial SolS 20.3333 16.8 15.2 27 15.4
100 13 9.8 7.4 12.6 11

AG Average Wet W. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Sol/S 12.8333 36.8260 31.748 35.78 30.84
100 22.40 16.158 8.8540 24.688 .8201

Root Average Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 0.64667 1.92800 1.520 2.0331 1.92001
100 1.8400 1.09600 9.VO O 1.71799 1.48201

Root Average Length Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 Artificial Soil/S 13.3333 23.4 20 29 20.4
100 13 12.6 9 13.2 12.8

Root Average Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArtificIal Soll/S 13.3167 45.2540 36.3420 45.99 47.488
100 36.6960 21.88 0 10.78 41.78 31.3280

Total Average Blomass Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
a Artdcal Soil/S 2.70335 7.98000 6.78801 8.32VM 7.09000-
100 5.82599 3.70398 2.00400 5.7300D 4.91799

Total Average Biomass Wet Wt. Detail

Conr..% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoL/S 26.1500 82.0800 68.0900 82.77 73.328
100 59.18 38.046 19.4540 66A56 52.22

000.-092-101-1



Comparisons: Page 1 of 9
Report Date: 15 May-06 1:56 PM
Analysis: 07-3049.9835/BG15602psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
% Germination Comparison 05-4012-6287 05-4012-6287 15 May-06 1:55 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Angular (Comrected) 100 >100 1 N/A 20.96%

Group Comparisons

Control vs ConW-% Statistic Critical P-Value MSD Decision(0.05)
Arificial SoillSed 100 -1.833 1.85955 0.9294 0.20917 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(G.05)
Between 0.084348 0.084348 1 2.67 0.14111 Non-SignIficant Effect
Error 0.2530439 0.031630 8
Total 0.33739194 0.1159785 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Modified Levene 4.80000 11.25862 0.05984 Equal Variances
Distributlon Shapo-Wilk W 0.81415 0.02153 Normal Distibution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifcial SoiL/S 5 0.84000 0.60000 1.00000 0.21909 1.16160 0.88608 1.34528 0.25152
100 5 1.00000 1.00000 1.00000 0.00000 1.34528 1.34528 1.34528 0.00020
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Comparisons: Page 2 of 9
Report Date: 15 May-06 1:56 PM
Analysis: 01-6840-9449/GS156602psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry Wt Comparison 05-4012-6287 05-4012-6287 15 May-06 1:55 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance I Two-Sample C >T Untransformed <100 100 N/A 33.96%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Docision(0.05)
Artificial SolVSedi 100 2.08754 1.85955 0.0351 1.68430 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 8.937865 8.937865 1 4.36 0.07029 Non-Significant Effect
Error 1640803 2.051004 8
Total 25.3458948 10.988869 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declaion(0.01)
Variances Variance Ratio F 2.31238 23.15450 0.43679 Equal Variances
Distribution Shapiro-Wilk W 0.84486 0.05044 Normal Distribution

Data Summary . Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Sonl/S 5 4.96040 2.05668 6.26333 1.69222
100 5 3.06959 1.35000 4.01200 1.11283

Graphics
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Comparisons: Page 3 of 9
Report Date: 15 May-06 1:56 PM
Analysis: 04-1817-3375/BG156602 psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comparlson 05-4012-6287 05-4012-6287 15 May-06 1:55 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Untransformed '100 100 N/A 23.91%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial SolI/Sedi 100 3.36079 1.85955 0.0050 4.52974 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 167.5538 167.5538 1 11.29 0.00992 Significant Effect
Error 118.8756 14.83444 8
Total 286.229324 182.38822 9

ANOVA Aasumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 4.74088 23.15450 0.16091 Equal Variances
Distributfon Shapiro-Wilk W 0.88876 0.16420 Normal Distribution

Data Summary Original Data Transformed Data

Conc.% Control'Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 18.947 15.2 27 4.9498
100 5 10.760 7A 13 2.2733

Graphics
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Comparisons: Page 4 of 9
Report Date: 15 May-06 1:56 PM
Analysis: 08-1778-4905/8G156602psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Wet Wt. Comparison 054012-62B7 05-4012-6287 15May-061:55PM CETiSv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units Chv PMSD

Equal VariancetTwo-Sample C>T Untransformed <100 100 N/A 32.62%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Artificial SoiLSedi 100 2.12393 1.85955 0.0332 9.65866 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 304.255 304.255 1 4.51 0.06642 Non-Sgnificant Effect
Error 539.5712 67.4464 8
Total 843.826233 371.70141 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(I.01)
Variances Variance Ratio F 2.33292 23.15450 0.43209 Equal Variances
Distribution Shapio-Wilk W 0.83430 0.03769 Normal Distribution

Data Summary Original Data Transformed Data

Conc-. Control Type Count Mean Minimum Maxlmum SD Mean Minimum Maximum SO
0 Artificial Soil/S 5 29.605 12.833 36.826 9.717
100 5 18.574 8.6680 24.688 6.3618

Graphics
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Approval:Analyst 'b000-092-101-1



Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 5 of 9
15 May-06 1:56 PM

10-9034-6985/BG1 5602ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Root Average Dry Wt. Comparison 05-4012-6287 05-4012-6287 15May-0861:55 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Unlranstbrmed 100 >100 1 NIA 39.19%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(O.05)
Artificial Soll/SedI 100 0.73477 1.85955 0.2417 0.63371 Non-SIgnIfIcant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(O.05)
Between 0.1567499 0.15675 1 0.54 0.48346 Non-Significant Effect
Error 2.322712 0.290339 8
Total 2.47946208 0.4470889 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1.35685 23.15450 0.77462 Equal Variances
Dlsribulon Shapiro-Wilk W 0.87393 0.11105 Normal Distributlon

Data Summary Original Data Transformed Data

Conc-% ControlType Count Moan Minimum Maximum SD Mean Minimum Maximum SD
0 ArIllical Soll/S 5 1.61720 0.84667 2.06331 0.57819
100 5 1.36680 0.65400 1.88400 0.49637

Graphics
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Comparisons: Page 6 of 9
Report Date: 15 May-06 1:56 PM
Analysis: 10-5646-0801/BG15602psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Length Comparison 05-4012-6287 05-4012-6287 15 May-06 1:56 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Untransformed <100 100 N/A 23.34%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Artificial Sol/Sedl 100 3.41756 1.85955 0.0046 4.95507 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 207.3284 207.3254 1 11.68 0.00912 Significant Effect
Error 142.0089 17.75111 8
Total 349.337341 225.07956 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 10.48196 23.15450 0.04287 Equal Variances
Distulbufln Shapiro-Wilk W 0.92154 0.37254 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artilcial SoUS 5 21.227 13.333 29 5.693
100 5 12.120 9 13.2 1.754

Graphics
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Approval:___Analyst: Z000.-092-101-1



Comparisons: Page 7 of 9
Report Date: 15 May-08 1:56 PM
Analysis: 07-1319-09971BG1 56602psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
Root Average Wet Wt. Comparison 05-4012-6287 05-4012-6287 15 May-06 1:56PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 41.70%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(O.05)
Artificial Soll/Sedl 100 1.01382 1.85955 0.1702 15.379 Non-SignIficant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 175.7511 175.7511 1 1.03 0.34035 Non-Significant Effect
Error 1387.951 170.9939 8
Total 1543.70190 346.74495 9

ANOVA AssumptIons

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 1.24753 23.15450 0.83546 Equal Variances
Distribution Shapiro-Wilk W 0.87920 0.12775 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 36.878 13.317 46.99 13.778
100 5 28.494 10.788 41.768 12.335

Graphics
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Comparisons: Page 8 of 9
Report Date: 15 May-06 1:56 PM
Analysis: 06-9688-5993/BG166S02psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control UInk Date Analyzed Version
Total Average Blomass Dry Wt. Comparison 05-4012-6287 05-4012-6287 15 May-06 1:56 PM CETISv.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Unbansformed 100 >100 1 NIA 34.99%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(O.05)
Artificial Soil/Sed] 100 1.73017 1.85955 0.0609 2.30133 Nonilgniflcant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.05)
Between 11AI197 11.46197 1 2.99 0.12185 Non-SIgnificant Effect
Error 30.6319 3.828987 B
Total 42.0938644 15.290956 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 1.97707 23.15450 0.52538 Equal Variances
Distribution Shapiro-Wilk W 0.84141 0.04587 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 6.57761 2.70335 8.32668 2.25514
100 5 4.43639 200400 5.82599 1.60385

Graphics
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Apprval:___Analyst: ZOOD-092-101-1



Comparisons: Page 9 of 9
Report Date: 15 May-06 1:56 PM
Analysis: 10-6936-931 1/BG1 56602psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Blomass Wet Wt Comparison 05-4012-6287 05-4012-8287 15 May-08 1:56PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed 100 >100 1 N/A 37.41%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(O.05)
Artificial Soil/Sedl 100 1.4518 1.8595 0.0923 24.8697 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 942.4918 942.4918 1 2.11 0.18462 Non-Signifiant Effect
Error 3577.302 447.1627 8
Total 4519.79327 1389.6544 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1.56883 23.15450 0.67328 Equal Variances
Ditribulon Shapiro-Wilk W 0.85602 0.06847 Nonal Distribution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 88.484 26.15 82.77 23.370
100 5 47.067 19.454 66.456 18.659

Graphics
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Page 1 of 3
Report Date: 15 May-06 2:01 PM
Test Link: 11-7211-8663/8G156603psCETIS Test Summary

CETIS" vi.1.2revi
-92-

Analyst: 7 . Approval:

Plant Chronic test CH2M Hill

Test No: 06-9018-7681 Test Type: Plant Chronic test Duration: 33d Oh
Start Date: 05 Apr-06 Protocol: ASTM E1963-02 (2002) Species: Poa sandbergil
Ending Date: 08 May-06 Dil Water: Source:
Setup Date: 05 Apr-06 12:00 AM Brine:

Comments: BG1586-03

Sample No: 03-3130-8104 Code: B1566-03 Client:
Sample Date: 30 Mar-06 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 6d Oh Station:

Comments: J11JH5

Comparison Summary

Analysis Endpoint NOEL LOEL. ChV PMSD Method
15-4902-9508 % GermInation 100 >100 N/A 41.99% Wilcoxon Rank Sum Two-Sample
03-4255-8269 AG Average Dry Wt. 100 >100 N/A 52.20% Equal Variance t Two-Sample
16-2999-4225 AG Average Height 100 >100 N/A 142.17% Wilcoxon Rank Sum Two-Sample
14-3415-6893 AGAverageWetWt. 100 > 100 N/A 44.73% Equal Variance t Two-Sample
09-0554-6174 Root Average Dry Wt. 100 > 100 N/A 72.74% Equal Variance t Two-Sample
15-4360-3201 Root Average Length 100 > 100 N/A 111.63% Wilcoxon Rank Sum Two-Sample
07-7960-4753 Root Average Wet Wt. 100 > 100 N/A 62.15% Equal Variance t Two-Sample
04-4976-7382 Total Average Blomass Dry 100 > 100 N/A 55.73% Equal Variance t Two-Sample
01-2756-4511 Total Average Biomass Wet 100 > 100 N/A 54.13% Equal Variance t Two-Sample

000-092-101-1



Page 2 of 3
Report Date: 15 May-06 2:01 PM
Test Link: 11-7211-8663/BG156603psCETIS Test Summary

CETIS vl.1.2revi
-93-

Approval'

% Germination Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoD/S 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08%
100 5 0.84000 0.20000 1.00000 0.16000 0.35777 42.59%

AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 4.96040 2.05868 6.26333 0.75679 1.69222 34.11%
100 5 4.24840 2.12800 8.51001 1.16886 2.61365 61.52%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoIl/S 5 18.947 15.2 27 2.2136 4.9498 26.13%
100 5 25.88 8.6 83 14.315 32.009 123.68

AG Average Wet Wt Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoldS 5 29.605 12.833 36.826 4.3456 9.717 32.82%
100 5 23.626 11.180 43.06 5.6416 12.615 53.39%

Root Average Dry Wt. Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soi/S 5 1.61720 0.64667 2.06331 0.25857 0.57819 35.75%
100 5 2.03640 0.94800 3.45001 0.57735 1.29098 63.40%

Root Average Length Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arttclal Soil/S 5 21.227 13.333 29 2.546 5.693 26.82%
100 '5 23.2 8.2 73 12.485 27.918 120.34

Root Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArIcial Soll/S 5 36.878 13.317 46.99 6.1616 13.778 37.36%
100 5 32.477 11.544 70.600 10.675 23.871 73.50%

Total Average Blomass Dry Wt. Summary

Conc-%t Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 6.5776 2.7033 8.3267 1.0085 2.2551 34.29%
100 5 6.2848 3.0760 11.960 1.6937 3.7873 6026%

Total Average Blomass Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoS 5 66.484 26.150 82.77 10A52 23.370 35.15%
100 5 56.103 22.704 113.66 16.289 36.423 64.92%

Analyst:_000--092-101-1



CETIS Test Summary
Page 3 of 3

Report Date: 15 May-06 2:01 PM
Test Link: 11-7211-8663/BG1 56603ps

000-092-101-1 -94-
Approval:_____

% Germination Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Ardficial SoilS 0.60000 1.00000 1.00000 0.60000 1.00000
100 1.00000 1.00000 1.00000 0.20000 1.00000

AG Average Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artillclal Soil/S 2.05668 8.05200 5.26000 6.26333 5.17000
100 3.26001 2.12800 4.90200 8.51001 2A4199

AG Average Height Deal

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArIficial Sol/S 20.3333 18.8 15.2 27 15.4
100 12.6 8.6 14.6 83 10.6

AG Average Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Arlfidal Soll/S 12.8333 36.8260 31.748 35.78 30.84
100 20.1080 11.1600 28.4260 43.06 15.3780

Root Average Dry Wt. Detail
Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificlal Soil/S 0.64667 1.92800 1.52800 2.08331 1.92001
100 1.19199 0.94800 3.44401 3.45001 1.14800

Root Average Length Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soll/S 13.3333 23.4 20 29 20.4
100 11.8 8.2 13.6 73 9.4

Root Average Wet Wt. Detail

Cono-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArilIcial Soil/S 13.3167 45.2540 36.3420 46.99 42.488
100 21.1280 11.544 40.554 70.6000 18.56

Total Average Blomass Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoNL/S 2.70335 7.98000 6.78801 8.32686 7.09000
100 4.45200 3.07600 8.34601 11.9800 3.58999

Total Average Blomass Wet WI. Detail
Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep s
0 Artificial Soll/S 26.1500 82.0800 68.0900 82.77 73.328
100 41.2360 22.7040 68.98 113.66 33.936

Analyst: 3CETISw 01.1.2revi



CETIS Analysis Detail
Comparisons: Page 1 of 9
Report Date: 15 May-08 2:01 PM
Analysis: 15-4902-9508/BG1 56603ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 11-7211-863 11-7211-8683 15 May-08 2:01 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Wilcoxon Rank Sum Two-Sample C> T Rank 100 >100 1 N/A 41.99%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Ties Decision(0.05)
Artificial Soil/SedI 100 29 0.5794 3 Non-SIgnificant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decislon(0.05)
Between 0.0001352 0.000135 1 0.00 0.97281 Non-Significant Effect
Error 0.8748686 0.109359 8
Total 0.87500388 0.1094938 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F 2.45738 23.15450 0.40516 Equal Variances
Distribuion Shapiro-Wilk W 0.65938 0.00028 Non-normal Distribution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 0.84000 0.60000 1.00000 0.21909 5.20000 2.50000 7.00000 2.46475
160 5 0.84000 0.20000 1.00000 0.35777 5.80000 1.00000 7.00000 2.68328
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Comparisons; Page 2 of 9
Report Date: 15 May-06 2.01 PM
Analysis: 03-4255.82891G156803paCETIS Analysis Detail

IPlant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry Wt. Comparfson 11-7211-8683 11-7211-663 15May-062:01 PM CETiSv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Untransfornied 100 >100 1 N/A 52.20%

Group Comparisons

Control vs Conc-. Statistic Critical P-Value MS Declsion(0.05)
Arlificial Soil/SedI 100 0.51132 1.85955 0.3115 2.58935 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 1.25735 1.20735 1 0.26 0.62294 Non-Significant Effect
Error 38.7791 4.847388 8
Total 40.0464520 6.1147375 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 2.38550 23.15450 0.42040 Equal Variances
Distribution Shapiro-Wilk W 0.94807 0.64572 Normal Distibution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 4.96040 2.05668 6.26333 1.69222
100 5 4.24840 2.12800 8.51001 2.61365

Graphics

0. 4.&I

~0.

Wa?
04a 5.0

0.+

a.

0.1

0 -1k-
0 10S *.0 .1.5 .110 *o.s a.e 0.s 1.a 1.s 2i0

CETISm vl.1.2revi
-96-
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CETIS Analysis Detail
Comparisons: Page 3of 9
Report Date: 15 May-06 2:01 PM
Analysis: 1-29-4225/SG15603ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comparison 11-7211-8663 11-7211-8663 15May-082:01 PM CETISvl.1.2

Method Al H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Wilcwxon Rank Sum Two-Sample C>T Rank 100 >100 1 N/A 142.17%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Ties Decislon(0.05)
Artificial SoliSedl 100 20 0.0754 0 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Betmeon 120.1778 120.1778 1 023 0.64499 Non-Significant Effect
Error 4196.372 524.5464 8
Total 4316.54936 644.72423 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 41.81857 23.15450 0.00322 Unequal Vaefnces
Disbibution Shapiro-Wilk W 0.71129 0.00121 Non-normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artlnldal Soll/S 5 18.947 15.2 27 4.9498 7.00000 5.00000 9.00000 1.58114
100 5 25.880 8.6 83 32.009 4.00000 1.00000 10.0000 3.53553
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Comparisons: Page 4 of 9
Report Date: 15 May-06 2:01 PM
Analysis: l 4- 34l5.5 89 3/B1Gl56803psCETIS Analysis Detail

Plant Chronic lest CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Wet Wt. Comparison 11-7211-8663 11-7211-8683 15May-062:01 PM CETISvI.1.2

Equal Variance I Two-Sample C> T Untransforred 100 >100 1 N/A 44.73%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
At"filalSoiliSedi 100 0.83967 1.85955 02127 13.2423 Non-SignificantEffed

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decislon(0.05)
Between 89.38481 89.38481 1 0.71 042548 Non-Significant Effect
Error 1014.24 126.78 8
Total 1103.6245 216.16477 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1.6854 23.15450 0.62545 Equal Variances
Distribution Shapiro-Wilk W 0.97199 0.90865 Normal Distributian

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 29.605 12.833 36.828 9.717
100 5 23.626 11.160 43.06 12.615

Graphics
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Comparisons: Page 5 of 9
Report Date: 15 May-06 2:01 PM
Analysis: 09-0554-6174/BG15603psCETIS Analysis Detail

[Plant Chronic test CH2M Hill

Endpolnt Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Dry Wt. Comparison 11-7211-8663 11-7211-8663 15 May-06 2:01 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Varlance t Two-Sample C>T Untransformed 100 >100 1 N/A 72.74%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(O.05)
Artificial Soil/SedI 100 -0.6627 1.86955 0.7369 1.17636 Non-Significant Effect

ANOVA Table

source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 0.4393288 0.439327 1 0.44 0.52617 Non-Significant Effect
Error 8.003755 1.000469 8
Total 8.44308144 1.4397961 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 4.98547 23.15450 0.14882 Equal Variances
Distribuion Shapiro-Wilk W 0.88496 0.14871 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arlifidal Soil/S 5 1.61720 0.64667 2.06331 0.57819
100 5 2.03640 0.94800 3.45001 1.29098
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Comparisons: Page 6 of 9
Report Date: 15 May-06 2:01 PM
Analysis: 15-4360-3201/BG156603psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Length Comparison 11-7211-8663 11-7211-8663 15May-062:01 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Wilcoxon Rank Sum Two-Sample C>T Rank 100 >100 1 NIA 111.63%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Ties Decision(0.05)
Artlficial Soll/Sedl 100 21 0.1111 0 Non-Signifcant Effect

ANOVA Table

Source Sum of Squares Mean Square D F Statistic P-Value Declslon(0.05)
Between 9.735111 9.735111 1 0.02 0.88076 Non-Slgnificant Effect
Error 3247.241 405.9051 8
Total 3256.97608 415.64023 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 24.04797 23.15450 0.00931 Unequal Variances
Distribution Shapiro-Wilk W 0.72521 0.00178 Non-normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Autificial Soll/S 5 21.227 13.333 29 5.693 6.80000 4.00000 9.00000 1.92354
100 5 23.2 8.2 73 27.918 4.20000 1.00000 10.0000 3.56371
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Comparisons: Page 7 of 9
Report Date: 15 May-06 2:01 PM
Analysis: 07-7960-47531BG156603psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Wet Wt. Comparison 11-7211-8663 11-7211-8663 15May-062:01 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Varlance t Two-Sampl C>T Untransformed 100 >100 1 N/A 62.15%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(.05)
Artificial Soil/Sedi 100 0.35705 1.85955 0.3651 22.9207 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DP P Statistic P-Value Decislon(0.05)
Between 48.42056 48.42056 1 0.13 0.73029 Non-Significant Effect
Error 3038.583 379.8229 8
Total 3087.00356 428.24343 9

ANOVA AssumptIona

Attribute That Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 3.00179 23.15450 0.31225 Equal Variances
Distribution Shapiro-Wilk W 0.92487 0.39940 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 36.878 13.317 40.99 13.778
100 5 32.477 11.544 70.600 23.871
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Comparisons: Page 8 of 9
Report Date: 15 May-06 2:01 PM
Analysis: 04-4978-7362/BG1 56603psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Dry Wt. Comparison 11-7211-86M3 11-7211-8663 15 May-06 2:01 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Vaiance t Two-Sample C> T Untransformed 100 >100 1 N/A 55.73%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(O.05)
Artificial Soil/SedI 100 0.14854 1.85955 0.4428 3.66564 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Declslon(0.05)
Between 0.2143312 0.214331 1 0.02 0.88560 Non-Signllicent Effect
Enr 77.71657 9.714608 a
Total 77.9311967 9.928934 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Dechslon(0.01)
Variances Variance Ratio F 2.82040 23.15450 0.33935 Equal Variances
Distribution Shapiro-Wilk W 0.94597 0.62111 Normal Distribution

Data Summary Original Data - Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 6.57761 2.70335 8.3266 2.25514
100 5 6.28480 3.07600 11.9600 3.78729
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CETIS Analysis Detail
Comparisons: Page 9 of 9
Report Date: 15 May-06 2:01 PM
Analysis: 01-2756-451 lfBG156603ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Wet Wt. Comparison 11-7211-8663 11-7211-8663 15 May-062:D1 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL ToxicUnits ChV PMSD
Equal Variance t Two-Sample C >T Untransformed 100 >100 1 N/A 54.13%

Group Comparisons

Control vs Couc-% Statistic Critical P-Value MSD Docision(O.05)
Artificial SoliVSedi 100 0.53636 1.85955 0.3032 35.989 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 269.3819 269.3819 1 0.29 0.50830 Non-Significant Effect
Error 7491.238 935.4048 8
Total 7760.62021 1205.7887 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F 2.42893 23.15450 0.41109 Equal Variances
Distribution Shapiro-Wilk W 0.94678 0.63064 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimrn Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 65.484 26.15 82.77 23.370
100 5 58.103 22.704 113.66 38423
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CETIS Test Summary
Page 1 of 3

Report Date: 15 May-06 2:09 PM
Test Link: 09-5382-7322/'G156804ps

CETIS"' vl.1.2revI
-105-

Analyst:' Approval:

Plant Chronic test CH2M Hill

Test No: 20-3747-5618 Test Type: Plant Chronic lest Duration: 33d Oh
Start Date: 05 Apr-06 Protocol: ASTM E1963-02 (2002) Species: Poe sandbergil
Ending Date: 08 May-06 Dil Water: Source:
Setup Date: 05 Apr-06 12:00 AM Brine:

Comments: BG156-04

Sample No: 11-8681-3426 Code: B1566-04 Client:
Sample Date: 04 Apr-06 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 24h Station:

Comments: J11JH8

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
10-4296-091 % Germinaton 100 > 100 N/A 20.96% Equal Variance t Two-Sample
08-5675-2370 AG Average Dry Wt. 100 > 100 N/A 39.71% Wilcoxon Rank Sum Two-Sample
18-8985-8305 AG Average Height < 100 100 N/A 24.83% Equal Variance I Two-Sample
09-3523-9846 AG Average Wet Wt. 100 > 100 N/A 37.50% Equal Variance I Two-Sample
11.-7626-6043 Root Average Dry Wt. 100 >100 N/A 54.49% Equal Varlance t Two-Sample
04-8151-0611 Root Average Length <100 100 N/A 24.22% Equal Variance t Two-Sample
09-2915-6004 Root Average Wet Wt. 100 >100 N/A 48.66% Equal Variance t Two-Sample
14-6818-4113 Total Average Biomass Dry 100 > 100 N/A 4274% Equal Variance t Two-Sample
08-0482-5495 Total Average Biomass Wet 100 >100 N/A 4345% Equal Variance t Two-Sample

000-092-101-1



CETIS Test Summary Report Date:
Test Link:

CETISm v1.1.2revI

Page 2 of 3
15 May-06 2:09 PM

09-5382-7322/BG16 S04ps

-106-
Approval:___

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArtIlicjal SoIl/S 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08%
100 5 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%

AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifidat Soi/S 5 4.96040 2.05868 8.26333 0.75679 1.69222 34.11%
100 5 3.95120 1.17200 5.57001 0.74109 1.65713 41.94%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArtificialSoWS 5 18.947 15.2 27 22135 4.9498 26.13%
100 5 12.98 9.2 16.2 1.2254 2.7401 21.14%

AG Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 29.605 12.833 36.826 4.3456 9.717 32.82%
100 5 24.881 10.352 34.758 4.0937 9.1538 36.79%

Root Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Sol'S 5 1.61720 0.64667 2.06331 0.25857 0.57819 35.75%
100 5 1.61000 0.34401 2.82400 0.39717 0.88809 55.16%

Root Average Length Summary

Conc-%. Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial So!/S 5 21.227 13.333 29 2.546 5.693 26.82%
100 5 11.18 7 13 1.0778 2.41 21.59%

Root Average Wet Wt. Summary

Conc-%h Control Type Reps Mean Minimum Maximum SE SD CV
0 Arlfcal Soil/S 5 36.878 13.317 48.99 6.1816 13.778 37.36%
100 5 30.844 4.5140 48.884 7.4206 16.608 53.84%

Total Average Blomass Dry Wt Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 6.57761 2.70335 8.32888 1.00853 2.25514 34.29%
100 5 5.58120 1.51602 8.39399 1.12635 2.51859 45.29%

Total Average Biomass Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoiUS 5 68A84 26.150 62.77 10.462 23.370 35.15%
100 5 55.725 14.888 83.642 11.491 25.695 46.11%

000-092-101-1 Analyst: &



CETIS Test Summary
Page 3 of 3

Report Date: 15 May-06 2:09 PM
Test Link: 09-5382-7322/BG156604ps

CETISw vl.1.2rev Analyst: b&- Approval: -107-

% Germination Detail
Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 6
0 Artilidal SoilIS 0.60000 1.00000 1.00000 0.60000 1.00000
100 1.00000 1.00000 1.00000 1.00000 1.00000

AG Average Dry WL Detail

Conc-% ControlType Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoilS 2.05668 6.05200 5.26000 6.26333 5.17000
100 4.14000 1.17200 4.69401 4.18001 5.57001

AG Average Height Detail

Cone-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoL/S 20.3333 16.8 15.2 27 15.4
100 12A 92 15 12 16.2

AG Average Wet Wt. Detail

Con-f% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifidal Soil/S 12.8333 36.8260 31.748 35.78 30.84
100 23.932 10.352 29.91 25A520 34.7580

Root Arage Dry Wt. Detail

Cone-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soll/S 0.64667 1.92800 1.52800 2.06331 1.92001
100 1.57800 0.34401 1.84399 1.A6000 2.82400

Root Average Length Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soll/S 13.3333 23.4 20 29 20.4
100 11.4 7 11.8 12.6 13

Root Average Wet Wt Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArtIfiial Soll/S 13.3167 45.2540 36.3420 46.99 42.488
100 32.718 4.51401 39.542 28.564 48.8840

Total Average Biomass Dry WL Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoulS 2.70335 7.98000 6.78801 8.32666 7.09000
100 5.71799 1.51602 6.53799 5.53999 8.39399

Total Avenge Biomass Wet Wt. Detail

Conc-% ControlType Rep1 Rep2 Rep3 Rep4 Rep5
0 Artificial SolS 26.1500 82.0800 68.0900 82.77 73.328
100 56.65 14.8860 69A520 54.016 83.6420

000-092-101-1



Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 1 of B
15 May-06 2:09 PM

104296-8091/BG15604ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control link Date Analyzed Version
% Germination Comparison 09-5382-7322 09-5382-7322 15 May-06 2:08 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C >T Angular (Corrected) 100 >100 1 N/A 20.96%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MaD Decision(0.05)
Artificial Sol/Sedl 100 -1.633 1.85955 0.9294 0.20917 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value DecIslon(.05)
Between 0.084348 0.084348 1 2.67 0.14111 Non-Significant Effect
Error 0.2530439 0.031630 8
Total 0.33739194 0.1159785 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Varlances Modified Levenf 4.80000 11.25882 0.05984 Equal Variances
Distribution Shapiro-Wilk W 0.81415 0.02153 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 0.84000 0.60000 1.00000 0.21909 1.16160 0.88608 1.34528 0.25152
100 5 1.00000 1.00000 1.00000 0.00000 1.34528 1.34528 1.34528 0.00020
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Comparisons: Page 2 of 9
Report Date; 15 May-06 2:09 PM
Analysis: 06-5675-237/BG1 56 604psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpolrt Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry Wt. Compalson 09-5382-7322 09-5382-7322 15 May-06 2:08 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Wilooxon Rank Sum Two-Sample C>T Rank 100 >100 1 N/A 39.71%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Ties Decision(0.05)
Artificial SOIVSedi 100 21 0.1111 0 Non-Signlficant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value DecIsion(0.05)
Between 2.546196 2.546196 1 0.91 0.36850 Non-SIgnificant Effect
Error 22A3875 2.804843 8
Total 24.9849429 5.3510389 9

ANOVA Aswumptions

Attribute Test Statistle Critical P-Value Decislon(0.01)
Variances Variance Ratio F 1.04281 23.15450 0.96857 Equal Variances
Distribution Shapiro-Wilk W 0.78590 0.00977 Non-normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 4.96040 2.05668 8.28333 1.69222 6.80000 2.00000 10.0000 3.11448
100 5 3.95120 1.17200 5.57001 1.65713 4.20000 1.00000 8.00000 2.58844

Graphics
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CETIS vI.1 .2revi
-109-

Approval:_____Analyst: 'I,000-092-01-1



Comparisons: Page 3 of 9
Report Date: 15 May-06 2:09 PM
Analysts: 18-8985-8305/BG1566 4psCETIS Analysis Detail

rlant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comparlson 09-5382-7322 09-5382-7322 15 May-062:08PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed <100 100 N/A 24.83%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD DecIsion(0.05)
Artificial Soil/Sedi 100 2.36611 1.85955 0.0228 4.70498 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 89.60044 89.60044 1 5.60 0.04552 Significant Effect
Error 128.0356 16.00444 8
Total 217.635994 105.60489 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Docision(O.01)
Variances Variance Rallo P 3.28330 23.15450 0.27849 Equal Variances
Distribution Shapiro-Wlk W 0.89810 0.20879 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoIlVS 5 18.947 15.2 27 4.9498
100 5 12.960 9.2 16.2 2.7401

Graphics
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CETIS" vl.1.2revi
-110-

Approval:Analyst: '&000-092-401-1



CETIS Analysis Detail
Comparisons: Page 4 of 9
Report Date: 15 May-06 2:09 PM
Analysis: 09-3523-9846/BG156604ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Wet WL. Comparison 09-5382-7322 09-5382-7322 15 May-06 2:08 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 37.50%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Artificial Soil/Sedi 100 0.79139 1.85955 02258 11.1017 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 55.80611 55.80611 1 0.63 0.45154 Non-Significant Eflct
Error 712.8447 89.10558 a
Total 768.650776 144.91169 9

ANOVA Assumptions

Altribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 1.12185 23.15450 0.91064 Equal Variances
Distribution Shapkt-Wilk W 0.84581 0.05178 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 29.605 12.833 36.826 9.717
100 5 24.881 10.352 34.758 9.1538

Graphics
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Approval:____000-092-101-1 Analyst: Z



Comparisons: Page 5 of 9
Report Date: 15 May-06 2:09 PM
Analysis: 11 -7626-6043/BG156604p9CETIS Analysis Detail

[Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Dry Wt. Comparison 09-5382-7322 09-5382-7322 15 May-06 2:08 PM CETIS0.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 54.49%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial Sol/Sedi 100 0.01519 1.85955 0.4941 0.88128 Non-ignificant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0.0001296 0.00013 1 0.00 0.98825 Non-Significant Effect
Ermor 4.492009 0.561501 8
Total 4.49213825 0.5618306 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 2.35927 23.15450 0.42818 Equal Variances
Distribution Shapiro-Wilk W 0.93228 0.47069 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 1.61720 0.64667 2.06331 0.57819
100 5 1.61000 0.34401 2.82400 0.88809

Graphics
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-112-

Approval:_Analyst: '&000-092-101-1



CETIS Analysis Detail
Comparisons: Page 6 of 9
Report Date: 15 May-06 2:09 PM
Analysis: 04-8151-061 l1 8 l15 6 04ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Length Comparison 09-5382-7322 09-5382-7322 15 May-06 2:08 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed <100 100 N/A 24.22%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial SoiUSedi 100 3.64112 1.85955 0.0033 5.14112 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 253.3445 253.3445 1 13.26 0.00658 Significant Effect
Error 152.8729 19.10911 8
Tolal 406.217346 272.45356 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Valu, Decision(0.01)
Variances Variance Ratio F 5.58027 23.15450 0.12453 Equal Variances
Distribution Shapiro-WilkW 0.94583 0.61720 Normal Distribution

Data Summary Original Data Transformed Data

Conce-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoilS 5 21.227 13.333 29 5.693
100 5 11.160 7 13 2.41

Graphics
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CETIS M vl.1.2revi
-113-

Approval:000-092-101-1 Analyst_&-,



CETIS Analysis Detail
Comparisons: Page 7 of 9
Report Date: 15 May-06 2:09 PM
Analysis: 09-2915-6004/BGI 56SB4ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Root Average Wet Wt. Comparison 095382-7322 09-5382-7322 15 May-062:D8PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance I Two-Sample C>T Untmnsformed 100 >100 1 WA 48.66%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial Soil/Sedi 100 0.62527 1.85955 0.2746 17.9443 Non-Significant Effect

ANOVA Table

Source Sum of Squares Moan Square OF F Statistic P-Value Decision(0.05)
Between 91.01494 91.01494 1 0.39 0.54921 Non-Significant Effect
Error 1862.381 232.7976 8
Total 1953.39592 323.81256 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 1.45274 23.15450 0.72627 Equal Variances
Distribution Shapiro-Wilk W 0.86473 0.08673 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximun SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 36.878 13.317 46.99 13.778
100 5 30.844 4.5140 48884 16.606
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CETIS Analysis Detail
Comparisons: Page 8 of 9
Report Date: 15 May-06 2:09 PM
Analysis: 14-6818 -4 1131BG1566 04ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Dry Wt. Comparison 09-5382-7322 09-5382-7322 15 May-06 2:08 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 42.74%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(O.05)
Artificial SolIJSedl 100 0.87228 1.85955 0.2602 2.81142 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 2.58272 2.58272 1 0.45 0.52034 Non-SignificantEffect
Error 45.71575 5.714488 8
Total 48.2984681 8.2971888 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1.24729 23.15450 0.83561 Equal Variances
Distribution Shapiro-Wilk W 0.83879 0.04267 Normal Distribution

Data Summary Origins Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifidal SoulS 5 6.57761 2.70335 8.32886 2.25514
100 5 5.56120 1.51602 8.39399 2.51859

Graphics

£ 03.I

0.0-
0.71

LLO j --------- --------------

0.4

-3.

0.0
a 10 2.0 -1.5 -1.0 -0.5 0.0 0.s 1.0 1.5 2.0

conc-% Rankits

CETISw vl.1.2revi
-115-
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Comparisons: Page 9 of 9
Report Date: 15 May-06 2:09 PM
Analysis: 0 8-0 482-549 518C15680 4psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Uink Date Analyzed Version
Total Average Blomass Wet Wt. Comparison 09-5382-7322 09-5382-7322 15 May-06 2:09 PM CETISv1.1.2

Method Alt H Data Transform zeta NOEL LOEL Toxic Units ChV PMSO
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 43A5%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial Soil/SedI 100 0.6926 1.85955 0.2541 28.8851 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square CF F Statistic P-Value Decision(0.05)
Between 289.3578 289.3578 1 0.48 0.50818 Non-SlgnfficanL Effect
Error 4825.742 603.2178 8
Total 5115.09998 892,57556 9

ANOVAAssumptIons

Attribute Test Statistic Critical P-Value DecIsion(0.01)
Variances Variance Ratio F 1.20886 23.15450 0.85859 Equal Variances
Distribution Shapiro-Wilk W 0.83756 0.04125 Normal DIstributon

Data Summary Original Data Transformed Data

Conc-% Confrol Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arlificial Soll/S 5 66.484 26.15 82.77 23.370
100 5 55.725 14.666 83.642 25.695
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CETIS Test Summary Report Date:
Test Link:

CETIS' vI.1.2revi

Page 1 of 3
15 May-08 2:15 PM

02-6435-3225/BG156805ps

- 118-Approval:___

Plant Chronic test CH2M Hill

Test No 10-9161-4520 Test Type: Plant Chronic test Duration: 33d Oh
Start Date: 05Apr-08 Protocol: ASTME1963-02(2002) Species: Poa sandbergil
Ending Date: 08 May-06 Dil Water: Source:
Setup Date: 05 Apr-06 12:00 AM Brine:

Comments: BG1566-05

Sample No: 14-5469-5117 Code: B1566-05 Client:
Sample Date: 04 Apr-06 Material: Sol Project:
Receive Date: Source: Hanford
Sample Age: 24h Station:

Comments: J1IJH4

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
10-2614-5013 % Germination 100 > 100 N/A 27.93% Wilcoxon Rank Stn Two-Sample
06-9816-5069 AG Average Dry Wt. 100 > 100 N/A 33.30% Equal Variance t Two-Sample
12-7858-0968 AG Average Height 100 > 100 N/A 27.13% Equal Variance t Two-Sample
12-4163-3516 AG Average Wet W. 100 > 100 N/A 32.37% Equal Variance I Two-Sample
11-7585-1124 Root Average Dry Wt. 100 > 100 N/A 35.66% Equal Variance t Two-Sample
06-2382-5640 Root Average Length 100 > 100 N/A 31.77% Equal Variance t Two-Sample
03-8355-0816 Root Average Wet Wt. 100 > 100 N/A 36.45% Equal Variance t Two-Sample
09-4776-1406 Total Average Biomass Dry 100 > 100 N/A 33.47% Equal Variance I Two-Sample
05-509&3625 Total Average Blomass Wet 100 > 100 N/A 34.13% Equal Variance t Two-Sample

AnaIyst: 5ODO-92-101-1



CETIS Test Summary
Page 2 of 3

Report Date: 15 May-06 2:15 PM
Test Link: 02-6435-3225iBG156605ps

CETIS" vl.1.2rvl
-119-

Approval:_____

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arlificial Soil/S 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08%
100 5 0.92000 0.60000 1.00000 0.08000 0.17889 19.44%

AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soli/S 5 4.96040 2.05668 6.26333 0.75679 1.69222 34.11%
100 5 3.76653 2.32200 4.988W7 0.46535 1.04056 27.63%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArtIficial Soil/S 5 18.947 15.2 27 2.2136 4.9498 26.13%
100 5 14.6 12.2 21 1.6553 3.7014 25.35%

AG Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificlal Soll/S 5 29.605 12.833 36.826 4.3456 9.717 32.82%
100 5 23.145 14.014 29.797 2.7717 6.1977 26.78%

Root Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD Cv
0 Artificial Soil/S 5 1.61720 0.64667 2.06331 0.25857 0.57819 35.75%
100 5 1.65493 1.05601 2.03398 0.17121 0.38285 23.13%

Root Average Length Summary

Conc.% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arficial Soil/S 5 21.227 13.333 29 2.546 5.693 26.82%
100 5 16.667 10.8 26.333 2.5826 5.7748 34.65%

Root Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soll/S 5 36.878 13.317 46.99 6.1616 13.778 37.36%
100 5 31.738 20.338 41.842 3.7804 8.4532 26.63%

Total Average Blomass Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 6.57761 2.70335 8.32686 1.00853 2.25514 34.29%
100 5 5.42147 3.37800 6.75334 0.62011 1.38660 25.58%

Total Average Blomass Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 68.484 26.150 82.77 10.462 23.370 35.15%
100 5 54.883 34.352 68.816 6.2951 14.076 25.65%

Analyst 2r-'000-092-101-1



CETIS Test Summary
Page 3 of 3

Report Date: 15 May-06 2:15 PM
Test Link: 02-6435-3225/BG1 56605ps

CETIS vi.1.2revi -120-Approval:______

% Germination Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoiUS 0.60000 1.00000 1.00000 0.60000 1.00000
100 1.00000 1.00000 1.00000 1.00000 0.60000

AG Average Dry WL Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificlal Soll/S 2.05668 6.05200 526000 6.26333 5.17000
100 2.32200 3.90800 3.19401 4.44199 4.96667

AG Average Height Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 20.3333 16.8 15.2 27 15.4
100 12.2 12.8 12.4 14.6 21

AG Average Wet W. Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArtificialSoiJS 12.8333 35.8250 31.748 35.78 30.84
100 14.0140 24.974 20.118 26.822 29.7967

Root Average Dry W. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep s
0 ArUficial SoIL/S 0.64667 1.92800 1.52800 2.06331 1.92001
100 1.05601 1.87601 1.52201 2.03398 1.78666

Root Average Length Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 13.3333 23.4 20 29 20.4
100 10.8 15.4 14.8 16 26.3333

Root Average Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 AJIIficial SoIl/S 13.3167 45.2540 36.3420 48.99 42.488
100 20.3380 41.8420 26.3220 34.114 36.0733

Total Average Blomass Dry Wt. Detail

Conc.% Control Type Rep t Rep 2 Rep 3 Rep 4 Rep 5
0 ArtIfficial SoilUS 2.70335 7.98000 6.78801 8.32606 7.09000
100 3.37800 5.78400 4.71503 8.47598 6.75334

Total Average Blomass Wet Wt. Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soll/S 26.1500 82.0800 68.0900 82.77 73.328
100 34.352 66.816 46.4400 60.936 65.87

Analyst: '-000-092-101-1



Comparisons: Page 1 of 9
Report Date: 15 May-06 2:15 PM
Analysis: 10-2614-5013/BG1 56805psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control ULnk Date Analyzed Version
% Germination Comparison 024435-3225 02-6435-3225 15 May06 2:15 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Wilcoxon Rank Sum Two-Sample C >T Rank 100 >100 1 N/A 27.93%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Ties Declsion(0.05)
Artilicial Soil/Sedi 100 30 0.6548 3 Non-Significant Effect

ANOVA Table

Source Sum of Square. Mean Square DF F Statistic P-Value Declslon(0.05)
Between 0.021087 0.021087 1 0.40 0.54474 Non-Significant Effect
Error 0.4217399 0.052717 8
Total 0.44282893 0.0738045 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value DeclsIon(0.01)
Variances Variance Ratio F 1.50000 23.15450 0.70400 Equal Variances
Distribution Shapiro-Wilk W 0.75864 0.00455 Non-normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Moan Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoWS 5 0.84000 0.60000 1.00000 0.21909 5.00000 2.00000 7.00000 2.73861
100 5 0.92000 0.80000 1.00000 0.17889 6.00000 2.00000 7.00000 2.23607

Graphics
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CETIS"M v.1.2revi
-121-

Analyst: Gr Apprmval:____000-092-101-1



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 2 of 9
15 May-06 2:15 PM

08-9816-069/BG1 6G5pe

[Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry W. Comparison 02-6435-3225 02-6435-3225 15May-062:15 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance I Two-Sample C> T Untransformed 100 >100 1 N/A 33.30%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Artificial Soll/Sedl 100 1.34382 1.85955 0.1079 1.65205 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Doclslon(0.05)
Between 3.563297 3.563297 1 1.81 0.21587 Non-Significant Effect
Error 15.78555 1.973194 a
Total 19.3488472 5.5364908 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 2.64472 23.15450 0.36905 Equal Variances
Distribution Shapiro-Wilk W 0.87162 0.10441 Normal Distribution

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 4.96040 2.05668 8.26333 1.69222
100 5 3.76653 2.32200 4.96667 1.04056

Graphics
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CETSf v1.1.2rev a -122-
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CETIS Analysis Detail
Comparisons: Page 3 of 9
Report Date: 15 May-06 2:15 PM
Analysis: 12-7858-0968/BG156605pe

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comparison 02-8435-3225 02-6435-3225 15 May-06 2:15 PM CETISvI.12

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 NIA 27.13%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Dscislon(0.05)
Artificial SoiliSedi 100 1.57255 1.85955 0.0772 5.13995 Non-Significant Effect

ANOVA Table

Source Stan of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 47.23378 47.23378 1 2.47 0.15447 Non-Significant Effect
Error 152.8036 19.10044 8
Total 200.037334 66.334221 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1.78839 23.15450 0.58719 Equal Variances
Distribution Shaplro-WIlkW 0.81182 0.02017 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arifficial Soil/S 5 18.947 15.2 27 4.9498
100 5 14.6 12.2 21 3.7014

Graphics
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Comparisons: Page 4 of 9
Report Date: 15 May-06 2:15 PM
Analysis: 12-4163-3516/BG1 56605psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Wet Wt. Comparison 02-6435-3225 02-6435-3225 15 May-062:15 PM CETISv1.1.2

Method Alt H Data Transform zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 32.37%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial Soil/SedI 100 1.25344 1.85955 0.1227 9.58459 Non-Signiflcent Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 104.3463 104.3463 1 1.57 0.24544 Non-Significant Effect
Enor 531.3278 66.41598 8
Total 835.674072 170.7223 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F 2.45808 23.15450 0.40501 Equal Variances
Distribution Shapiro-Wilk W 0.84922 0.05686 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 29.605 12.833 38.826 9.717
100 5 23.145 14.014 29.797 8.1977

Graphics
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CETIS"' v1.1.2revl Analyst: 5 Approval: -124-000-092-101-1



CETIS Analysis Detail
Comparisons: Page 5 of 9
Report Date: 15 May-06 2:15 PM
Analysis: 11-75685-1124/BG156605ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Dry Wt. Comparison 02-6435-3225 02-8435-3225 15May-082:15PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 35.66%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Dacision(O.05)
Artificial Soll/Sedl 100 -0.1217 1.85955 0.5469 0.57668 Non-Significant Effect

ANOVA Table

source Stun of Squares Mean Square DF F Statistic P-Valus Decislon(O.05)
Between 0.0035600 0.003560 1 0.01 0.90615 Non-Significant Effect
Error 1.923489 0.240436 8
Total 1.92704911 0.2439961 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(l.01)
Variances Variance Ratio F 2.28077 23.15450 0.44417 Equal Variances
Distribution Shapro-Wilk W 0.85352 0.06397 Normal Distribution

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifical Sol/S 5 1.61720 0.6467 2.06331 0.57819
100 5 1.65493 1.05801 2.03398 0.38285
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Approval:_____Analyst: ZI000-092--101-1



Comparisons: Page 6 of 9
Report Date: 15 May-06 2:15 PM
Analysis: 06-2382-5640/BG1 56605paCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Root Average Length Comparison 02-6435-3225 02-6435-3225 15May-062:15PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic UnIts ChV PMSD
Equal Variance t Two-Sample C>T Untransformed 100 >100 1 N/A 31.77%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Dscislon(0.05)
ArtiIlal Soll/Sedi 100 1.2574 1.85955 0.1220 6.74373 Non-SIgnificant Effect

ANOVA Table

source Sum of Squares Mean Square DF F Statistic P-Value Doecislon(0.05)
Between 51.984 51.9B4 1 1.58 0.24407 Non-Significant Effect
Error 263.0364 32.87955 8
Total 315.020439 84.863558 9

ANOVA Assumptions

AMtribute Test Statistic Critical P-Value Declslon(0.01)
o= Variance Ratio F 1.02898 23.15450 0.97859 Equal Variances

Distribution Shapiro-Wilk W 0.91541 0.32023 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SO Mean Minimum Maximum SD
0 Artilcial SoIl/S 5 21.227 13.333 29 5.693
100 5 16.667 10.8 20.333 5.7748

Graphics
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Approval:_____Analyst: 2000-092-101-1



CETIS Analysis Detail
Comparisons
Report Date:
Analysis:

Page 7 of 9
15 May-06 2:15 PM

03-8355-0816/BGl56605ps

Plant Chronic test CH2M Hill

Endpoint i.nalysis Type Sample Link Control Unk Dale Analyzed Version
Root Average Wet Wt. tomparlson 02-6435-3225 02-6435-3225 15 May-06 2:15 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untansformed 100 >100 1 N/A 36.45%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Arlificial Soll/Sedl 100 0.71108 1.85955 0.2486 13.4424 Non-Signiflcant Effect

ANOVA Table

Source Sum of Squares Mean Square DF P Statistic P-Value Declslon(0.05)
Between 66.05597 66.05597 1 0.51 0.49724 Non-Significant Effect
Error 1045.13 130.6412 8
Total 1111.18549 198.69716 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Dacision(0.01)
Variances Variance Ratio F 2.65655 23.15450 0.36694 Equal Variances
Distribution Shapiro-Wilk W 0.87165 0.10448 Normal Distribution

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 36.878 13.317 46.99 13.778
100 5 31.738 20.338 41.842 8.4532
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Analyst: 6-- Approval:_ _DOM-92-101-1



CETIS Analysis Detail
Comparisons: Page 8 of 9
Report Date: 15 May-06 2:15 PM
Analysis: 09-4776-1406/BG1 56605ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Total Average Biomass Dry Wt. Comparison 02-8435-3225 02-6435-3225 15 May-06 2:15 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 33A7%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Artificial Soll/Sedi 100 0.97653 1.85955 0.1787 2.20155 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 3.341636 3.341636 1 0.95 0.35740 Non-Significant Effect
Error 28.03329 3.504161 8
Total 31.3749232 6.8457971 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 2.64510 23.15450 0.36899 Equal Variances
Distribution Shapiro-Wilk W 0.85882 0.07350 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Sol/S 5 6.57761 2.70335 B.32668 2.25514
100 5 5.42147 3.37800 6.75334 1.38660
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 9 of 9
15 May-06 2:15 PM

05-5096-3625/BG1 56605p

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Blomass Wet Wt. Comparison 02-6435-3225 02-6435.3225 15 May-06 2:15 PM CETISv1.1.2

Method Alt H Data Transform Zela NOEL LOEL Toxic Units ChV PMSD
Equal Variance I Two-Sample C> T Untransformed 100 >100 1 N/A 34.13%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
ArtificIal Soli/Sedi 100 0.95081 1.85955 0.1848 226883 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value DecisIon(0.05)
Between 336.4471 336.4471 1 0.90 0.36954 Non-Significant Effect
Error 2977.274 372.1593 8
Total 3313.72122 708.60632 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(O.01)
Variances Variance Ralio F 2.75655 23.15450 0.34972 Equal Variances
Distribution Shapiro-Wlk W 0.83700 0.04061 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 66.484 26.15 82.77 23.370
100 5 54.883 34.352 66.816 14.076
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'-'Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-3 Page i of I
Company Contact Telephone No. Proicct Coordinator

CY LLM JOAN KESSNER 375-4688 KESSNER,JH Price Code 8L Data Turnaround

PiroiectDesinalion SamplingLocation SAYNo. Air Quality V 45 Days
100 & 300 Arva Component or the RCBRA - Incremnental So 6MI-31 RC-051

Ice Chat No. Fild Loebook No. CMethod of Shipment
EL-1596ERA62

Shinned To Ofsite Property No. Bill of Lading/Air Bill No.
CH2MHILL A060151_

POSSIBLE SAMPLE HAZARDS/REMARKS
NONE Preservation

Special Handling and/or Storage Type of Container

NONE No. of Container(s)

Volume eoo 4w

Seaiim(Ii a Scilflin
specia Tooiciy

SAMPLE ANALYSIS sell STmo69C

(j- O~ atrx Afl4tflri

Sample No. Matrix Saple Date Sample Time 1 2t am .;

TiOT&9t' .sonL (0-.31-S 7~ ~ -~* _ _ _ _

J$ODWG- SOIL -____ SOL____

SOIL -

-of SOIL -

JitOW&- SOIL
NAI P O ESS N Sign/PrintNames SPECIAL INSTRUCTIONS

I B ml-l o pFm Daocrinn Reciied yfStored in DatwTime 9
- I .//(, - "' Poticle Size (Ury Sieve) -D422: Moistre Content - 02216; TOC - 060; pH (So)- god:

-itrogen- biyr biel -- 351.2; Anwa -350.3: IC pic a 3W.0- tmCtiWSods s
Relinquished By/Renved torn D0WTint Received By/diosed IN DatefTinl w * W

B/S'2 -0 0 ..
Relinquished By/Renoed Fronm Dav/Tine Received By/Sawsed In Date/Tine I0 4

Relinquished flyRemoved rrn Date/flme Receivnd~y/Sored In Dterii'e WI-we

- v.vctss
Relinquished By/Removed rp. Dte/Tirne Received By/Sioted In *Dae/flmaton

Relinquished By/Removed Fom DaieflTin, Received By/Slored In Dalerime

LABORATORY Received By Title Daterinet
SECTION

FL ALSAMPLE DispowlMeietod Disposed By Datertnt
OPOSITION

W4MItE-011 (08/29/2005)



'%Vashington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-O51-4 Page. ± of

Cp ector Comialny Contact Telephone No. Proiect Coordinator
COLLOM JOAN KESSNER 375-4681 KESSNERJH PriceCode 8L Data Turnaround

ProicetDesienation Sawlina Location SAF.No. Air Quality i 5Days
100 & 300 Area Component ofthe RCBRA - Incremnntal So PIT 23 RC-051 - -

lee Chest No. Field Logbook No. COA Method of Shipmet
EL-1596 BESRAS652

Shipped To Off-ite Prooerv No. Bill of Lading/Air Bill No.
CH2MI4ILL A060151

POSSIBLE SAMPLE HAZARDSIREMARKS
NONE Preservation -

Special Handling and/or Storage Type of Container

NONE No. of Container(s) I I

Volume

Seci.ramin SopLaw
spwla TM&,e

SAMPLE ANALYSIS

SampleNo. Matrix* Swmpa Dab SampleTim;
JIODV4 SOIL il - -4> "

J10DV5 SOIL

J100V6 SOIL
J.ODV7 SOIL

JI0DV8 SOIL
CHAIN OF POSSESSION Sign/PrInt Names SPECIAL INSTRUCTIONS matrix

Re uished v newd From DWfTin Received By/Stoaed Ia_ Dadorrim This chain of custody forn docuniits the transfer of bul field wleted soils to the CH2M Hill
-gflfl l Tg/ -cN iL,"t - ra9.a . Corllislabomitoyrorilcrrnmtul ,p rparbTandaliquOtins. 5 .

Relinquistiud ByWRIemovd FmitA' Dot/Time Received 6y' orcd In Datehfime (1) Pamticle Size (Dry Sieve) - D422; Moistire Conical - D2216; TOC - 9060: pH- (Soil) -9045; -
Ninoen by Kjeldad - 351. Anulnonia - 350.3; IC Anion, - 300.0; Pecti( SoIids

Relinquished By/Remaved From DajoTiftn Received By/Stored In DAefTinm-
Relinqishedl/Renwd~ro D~ll/finnRecenved By/Staredin aefm

t " \ '.\05 0-salRelnquished By/Removed Fom Dflo/Tina, Received BylStned In Da'Th/ime W.ip

Reinquishcod DytRennzcd rm DOate'ime Received By/Steed In Date5bivi 8b B 5'-t1A

Relinquished fly/Removed From Datefint Received By/Stored In Date/Taime

LABORATORY Received By Title Daefrine
SECTION

FE L SAMPLE Disposat Method Disposed By D.Acflinm
OSITION

H E-011 (08r29/2005)



Wn ington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-051-9 M 1 I
>lvcror Comrmv Contact Telenitont No. Proiet Coordinator
I.. COLLOM lOAN KESSNER 375-4683 KESSNER, ii Price Code S Data Turnaround

oicct Vesigiuatio-, Samnling Location SAF No. Air Quality 45 Days
100 & 300 Arca CampoocnI nrliw RC13RA - hincvmniwal So Upland Backlill Lvaled.1l0-l-2 RC-05I

Chest No. Field LoebookNo. COA Method ofShinment
EL-1346 BESRAS6520

tinned To Offsite Prooertv No. Bill of Ladin/Air Bill No.
CI-12MIII.I. A0601 51
OSSIIB.E SA MIl.E IIAZA RItIMrEMARKlS
oentiallr RadinrItre. Proservtion

Special Handling and/or Storage Type of Containe G___PIZ
V NE No. ofConutincr()

Volume 1

semwati)i. seartw
spcia To*y

SAMII.E ANALYSIS 3d

ASTM E2172

Sampi No. Matrix Sanpe Date Samrple Tinu - . . ...-

100TB SOIL J

CMAIN OF POS )t Sign/PrIut Names SPECIAL INSTRUCTIONS Mairix

S D cnewd )t' crruc /j;ca. R eAUd SlomdT Particle Siz (Dry Sinv) - D422:Maislme Conmit - D2216: TOC - 9060: pH (Soil) 9041 :,-
'I) 22L 4 C 4L 1 /Cogcn by Kjcldall - 351.2; Aimuna - 350.3: IH Ani05 - 300.0: Percegt Solids

:(2 :: is/myswcd: u s W/ Aoiom, DLI)imw

:lihiquisbcd flyncnmvcd From D~scrmmd 3y'Slored ,t o... ,.e

s1hiquishcd 13y/Rv.n.vcd Fm D -rimm, Recciged By/Stoted Wn Dat'Tin. .

climqoisVed tSc..,Iud Fnunm lx'in. Reecive fir'simed la Dawte/i..Moh

clinquistcd ly/Itclwcd F:uum Iaicftint ReccArd GydSIOrcd In Date/Tim

LABORATORY Iacivtd]Iy Tid, tbetriuu

IHI-EE-011 (08/29/2005)



62() 7 E z. g C 1
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-O51-20 P- ± 0r 1

CoilelcCZ- ComnknV Contact TeleohOc No. Project Coordinator
L CpU.OM JOAN KESSNER 375-4688 KESSNER,J1 PriceCode 8L Data Turnaround

Proiect Designmtlon Samoline Location SAF No. Air Quality 45 Days
100 & 300 Area Componcnt of the RCBRA - icremental So Riparian Low-Siles10 Downriver 100-D RC-051 .

lee Chest No. Field Lotbook No. COA Method of Shi amct
EL- 196 BESRASOS20

Shinned To Offsite Prooerty No. Bil of LadinuaAir Bill No.
CI-I2MIIILL. A060151

POSSIBLE SAMPLE HAZARDSIRFMARKS
NON6 Preservation -40"

Special H-andling and/or Storage Type oIContainer
NONE No. oI Cohtainer(s)

VolUmieGOg dO

See em (1) in SoI Pa
Spend Toicky

Inusgrucos. ASTM E196.k
SAMPLE ANALYSIS S-o-Iadem

4 Tein',
''' ASTM ILIFU

SaMIe No. Matrix * Sample Dnto Simple Time ;

rJ1CLJS SOIL _j..

CHAIN OF POSSESSION Signlrint Names SPECIAL INSTRUCTIONS MaLrix
Unqu4hedC flvRsnnved Fr 4tlL c ime L"> Receiv B)dSmred Iis Dwrie This chain orcusody fon docunust die aamnsfer of bulk rivd collccwd soils to die CH2M Hill

Te 11jr Me $ ~5 A ~ /- Conmlffs Isbcnwry tbr icecital 5Q i . ai mj -5@bd

Reinq~ sihEd fy/Remioved Prot v ditii Reeewd B In Oitf/ lTfvl (1) Panile Size (Dry Sieve) - D422 Moisture Consent - D2216: TOC - 9060: pH (Soil) -9045: s-S mW
Nitrogen by Kjeldald - 3511: Amnomia - 350.1 ZC Anions -300.0: Pereint Solids

Rdtinquished fyiRcnrevd Fnmn On"e"e Received BySlored hi Dae/Tn

D5.-Nn Lk-hk.Dt..'Oist tisi

Relinquished Wtcamovcd Frm-T- Received UvISlored In /1('A 0m2 /.. :(-'.

L-ta-"
v-vgrtmij.

Rclinquished iyiRimcveti Fmmn DRI/TUIW Reccivcd ByiSmd in Dalhrinme XOdw

Relinquished y/lRenoved lmnu Dattrrine Received By/Siared hi Dawerime

LABORATORY Received By Tiae DaterTiam

SECTION

jF~j~kVAfPLCDispglalMekhwd
D "* 9 TION

Biai 329/2005)

ks' iuuneDisposedBy



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-051-69 "n 1 "' 1
Collector Coznnanv Contact Telephone No. Project Coordinator

STANKOVICH. M. JOAN KESSNER 375-4685 KESSNER. JH Price Code 8L Data iTrnaround

Proicet Desionalion Sannling Location SAF No. Air Quality , 45 Days
100 & 300 Area Component of the RCBRA- Incremental So [00-K RIPARIAN #5 RC-051

Ice Chst No. Field Lolhook No. COA Method of Shioment
EL-1596 3ESRAS6520 GROUNDTRANSPORT

Shinned To Offlite Property No. Bill of Ladine/Air Bill No.
CH2MHILL -GST-tom 3. O 40 0 3C

POSSIBLESAMPLEIIAZARDS/REMARKS
NONE Preserrvation

Special flandling and/or Storage Type of Container

Use page 3 for tiriginal maferial j Corvallisfor MIS prepannirs and No. of Container(s)
aliquotinS, poSe I for radinuahitiralfrorlona Io Eberline. & page 2
for rlienitd analyiwalfrorimu to Linwville. Volum0

seenfem inifi soapba
Special Toaichiy

htvtrms t A~rMtEI%-;SAMPLEANALYSIS s&wAr MfI .
T.&iciy

ASTM Min

Sample No. Matrix * Sample Date Saple Tim

J1lJBa SOIL 3 .a - c: fie c -

CIIAIN OF POSSESSION Sign/Print Nanmes SPECIAL INSTRUCTIONS Matrix
Rclinquishcd DyRcimoaed Frn .k/Wnt rei. ow4.en-il-4." W Daefinme These marks indicate ibt unless lined out. analytes so bc included with Srensim-89.90 -- Sroal Sr

\.. P-4 .. &A , hen mor indkae hShis is a noa-an'lysis used to prngrly fonma[ COC forut s
RyiedBy/Rjov Dalcicn...c . Date/I C Comact Joan Kenrr fr any questions, 5'"bim.

7noe Fas nut , PikSz (s k) D422:.Moisture Conteu - 0" 0A: IlOC - 060: 11H(501) -9045;qu dynovcd Prom ftite"ciniw Receid By/Stored In Dhrhim 1 rg kM - . A 350.3 IC Aniu .0 R.Solids .. a

Relinquished By/Removed Front rmtefri"n Received ByiStwted In Daeftime n.0m

Relinqmuishd Uy/Rcmnved lrom DSIC/riI'M Received By/Stored In DaterimAg

LABORATORY tecived By TEIC Dawfline
SE ION

FINAbr6AMPLE DispOSaI Metod Disposed By Dwrrinx
IUDISITION

IA 1
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-051-68 jpa, I of I
Collector CoMany Contact Telephone No. Proect Coordinator Data TurnaroundSTANKOVICH. M_ JOAN KESSNER 375-4688 KESSNER, JHPrice Code 8L

Proiect Desianation Samoline Location SAF No. Air Quality [] 45 Days
100 & 300 Area Component orthe RCBRA - Incremental So 100-K RIPARIAN #4 RC-051 '7 1

Ice Chest No. Field Loubook No. COA Method of Shipment
EL-1596 BESRAS6520 GROUND TRANSPORT

Shinned To Offslte Pronernv No. Big of Lading/Air Bill No.
CH2MHILL A060(51

POSSIBLE SAMPLE IIAZARDS/PREARKS

NONE Poerysi

Special Handling and/or Storage Type of Container _ __ W

Use page 3ifor original 'aterial to Cortvallisfor MIS preparalion and No. of Container(s)
alfqtining. page ifor radiocanaytirolfrartiow to £beutine. & page 2
for rhejieal anal)yicalfractimx io Lia,, We. Volume

Saksrd(I)in SailPta
sp.-a. Tox "

SAMPLE ANALYSIS ASU4 6363

ASTUInE

SampleNo. Matdx* SampleDate Sampleime :. .

J11J87 SOIL 3-4--o( : B -

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matix
Rg7 i d/Rd Fr__, Dawlinne _-lTir 'raese rmrks indicate hat soless lined ow. anulytes to be incIudcd with Strontium-9.90 -- Total Sr

S- Thse rars indicae that ais is a non-anlysis used to propaly formal CDC forn
- dfm3-'-? dBD Canta Joan IKessw or any' QUCSIICIIL SMb.*

Rclinq11' 3WO & =esnc Fro ('a) i ySanannke Sine (Dry Sice). - D42 Motu=e Cwntnt- D2216; TOC - 9060- pH (Sol)b 9045;
RelN ad byymond r. A% m R=4 By/StKtd Id - 3512Annoaia-3503 IC Anions - 300D Pent Solids

Relinquished By,/Removd F19m DmdTei. Reccivwd Bly.Snoved In Dame/Tme >o :Zt

Rclinquishod Ily/Remtovd Front aDonm: Roccivwd By/Swored In Mot/rone xVii

Relinquished By/Removed Fron DatefiSno Received By/Stored In DarlrWCeIoL

LABORATORY Rceivedl1y Title
SECTION

FINALAMPLE Disposal Melhod Disposed By a srinic
DISPOITION

BHI-EE011 (08/29/2006)



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-051-96 'c'r I
Collector Company Contact Telephone No. Proicct Coordinator

STANKOVI:H, M. JOAN KESSNER 375-4688 KESSNER.JH Price Code 8L Data Turnaround

Pro iect Desienation Sannfint Location SAF No. Air Quality [ 45 Days100 & 100 Area Component of the RCBRA - Incrmonzal So I D0-H RtPARIAN#H RC-051

Ice ChesI No. Field Loebook No. CjA Method ot'Shionent
EL-15% BESRAS6520 GROUND TRANSPORT

Shioned To Offsite Propcrty No. Bil of Ladina/Air Hill No.
CH2MIILL A060151 SEE OSPC

POSSIBLE SAMPLE IIAZARtDS/REMARKS

NON r Preservation
G'P PIG

Spccial Handling and/or Storage Type or Container ____PIG

Use page 3.1b,, original marial io Conollixfor MIS prpaJaiion and No. or Container(s)
oliquating. paoe I frr radinanaly, iraif ions rn Eberline. A page 2 _____0001

feor eie a' undrirol Jhs to L~orlr. Volu me'00 408

Scciiktnli Soilpi,.
Sceti, T.iety -

Infarmaie. ASTMI5196.k
SAMPLE ANALYSIS sWI

ASTM E2172

Sainph, No. Mauiz Sample Dare Sample Time-

J11JHS SOIL .. a--

CHAIN OF POSSESSI0N Sign/Print Names SPECIAL INSTRUCTIONS Main *

ResiqnqishsediByJRem~ovd Frp DatDfTim ReccinSd yBtqI Da/TimWI o These nuts indicac thut unless liatd ow*. :nalyes 1o be inclide-d wit, Stronjium-99O -- Toal Sr

(-\ iThetsiidictcdtgtlsis anon.anilysis 'ted o aperly formt COC' ur,
lipcQished By/ficoved Ron, Duit/rint I1;30 R i y nixtt Cont,c JOan Kessonr lo, aw quelons.do

Rcinqarnhecl~~~~D ByRnrv, 5 TI~I nvd/Swdn (1) Nniele Sime(Dy Sie) -D422; Mosuo Conrs. D2216;:TOC -9061);plI (Soil).- 9045;
syTi . Nirognby KjeldaN - 351.2; A oa. - 350.3: IC Anions - 300.0; Pern Solids

Relinquished By/Imovcd Fromt D5C1IISm Received By/Slord jIn D'" i/Tiut P).

Rclinqiishd Bly/crovw Fros, Dal-iso Roceiv.d By/Ssored In Dgsoeiimn .5

Retinquished ty/Ienoved 1fmm, Dswcfi5n Rceeivd By/Siored In Dnteffilr

LABORATORY ltcivdc 
5y Tite l)ncfrI.m

SECTION

FINl. SAMPLE Disisa. Mesmod Disposed By Ihserriswx
0f1"OSITION

BHIt 011 (08/29/2005)



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-99 W I
Collector Comany Contact Telephone No. Protect Coordinator

STANKOVICH. M. JOAN KESSNER 375-4683 KESSNER, JH Price Code 8L Data Thrnarownd

Prolect Desienation Samieline Location SAF No. Air Quality D 45 Days
100 & 300 Area Component of the RCBRA - incremental So UPPER RIPARIAN #12 RC-05l

Ice Chest No. Field Loebook No. COA Method of Shipment
EL-1596 BESRAS6520 GROUNDTRANSPORT

Shinned To Offaite Property No. Bil of Ladins/Air Bill No.
CH2MHILL A060151 SEE OSPC

POSSIBLE SAMPLE HAZARDS/REMARKS

NONE Preuratim

lP PYG

Special Handling and/or Storage Type of Container _______

Use page 3jr original material to Corvallisfor AdiS prepavilon and No. of Container(s) I I
aliquoting. page I for radionslyfiralfrartions to Eberline. A page 2 lo0S 4o00
Jor (Ieni/a/ anoltiralfzrgtinis so nionville. Volume

S.e-tin(li SoilPlan
Specil Toxsicy

SAMPLE ANALYSIS I i ila Asuo9;
Tosisory

ArME M

Sample No. Matrix* Sample Date Sample Tim

J11JH8 SOIL H - (4.4(t --

CHAIN OF POSSESSION Sign/Prini Namat SPECIAL INSTRUCTIONS Mairix

ReunquisedBy/Rcmoved Frrm DagefCint dfl. DICSiOZ These mnurs indicate (hot unless lined owt. amlytes go be included with Srontium9n,.90 - Total Sr

a-. aeaysis fraction.
-- B /These nerks indicatle that ibis is a noo-anlysis used to property fonmi COC fns.,

ed B From Dai/rnte r Received By/qtmed in Date/Tim Contact Joan Keasner for any questions. s

Me.<(I h~She (DrySit").N )42hMoitueCotent.D216TOC-060 p1(si)0 045:Rinsht'0v4mD'im/di ' > JNtrOg by Kjeldahl - 351-2; Anwonin - 350.3; IC Anions - 300.0;iofa-So4ids

Relinquished fly/Removed riom Date/rfini Recei (d By/S'ored' Datimin

WI. Win.

Rebnquished Bfy/Renvtd From DaI/fine Received By/Stored in Dote/tffie

Relinquished By/Rennoed From Dxfrinc Received By/Stored In Dale/Time

LABORATORY Received By Tite Dit.im;
SECTION

FINAL SAMPLE ispoalmeteoad Usposed by Date/int
DISPOSITION

BHI-EE-011 (08/29/2005)



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-95 ICe I of -
Colleto L5- Ot Company Contact Telwhone No. Project Coordinator Data Tornaround

JOAN KESSNER 375-4688 KESSNER, JH Price ode Da r

Proiect Denatin Samolint Location SAF No. Air Quality '] 45 Days
100 & 300 Area Component of the RCBRA - Incremental So _00-p RIPARLAN 47 RC-051

Ice Chest No. Field Loebook No. COA Method of Shinment
EL-1596 BESRAS6520 OROUNDTRANSPORT

Shipped TO Offsite Proerty No. Bill of Ladine/Air Bill No.
CH2MHILL A060151 SEEOSPC

POSSIBLE SAMPLE IIAZARDS/REMARKS

NONE uPrtmnrtion

Type of ContainerP
Special Handling and/or Storage
Use page 3fir original mterial a Corvallisfor MIS preparation and No. of Container(s)
aliquating. page i for rodioanclywiwalfmwrtions to Eberlite. & page 2 4
fmr rhdmtiray-wal jIac#iord 'a LimWvi1e. Volume

Sa iwem Siln*I
Spechi Toxisyin.,a.fte. AsMEIM;

SAMPLE ANALYSIS Sa m.
Tosiciiy

Sample No. Mais * Sample Date SemplelTme -: .-

J11JH4 SOIL _ n

CHAIN OF POSSESSION Siga/Print Names SPECIAL INSTRUCTIONS Marix

Rclinquisved By/Removed ' Datefit jSlOrld i Datcfin' These tnar indi-ati that uns lined a.'. analyes to be inluded wth Strontwm-9.9O -- Total Sr s..Ivzq tbz fli 7;f'-_ T X C ,( analysis ffttion.\ Z.. Thesm ma.s indicate that thiis sa non-amslysis used to propedy f(omt COC om. -
R ngutthc4By vSdFront Dattai 10 { Received By/StoredIn Datefime ConmactJonKinsnerfor any qusioins. S- e

SPakyRSia (DrySine) -DD422 Moistu Come. - D"16 TOC - 9060; pH tSoil) - 945Relmisjibd By/Removed f~mmf4",. -mom -. 35.3 ICAios-30ii40m-S

Relinquished BydRenowved From DatiCfr" Ree d By/Stored 6u DalTime

Relinquished By/Removed From Daw(fline Received By/Stored in Dale/fime xM

Relinquished By/Removed From, Dleffmn Ree~ivd ByiSerd In Date/fire

LABORATORY Received By Ttl Date/flin
SECTION

FNAL SAMPLE Disposal Method Disposed By Daterfhns
DISPOSITION
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INTRODUCTION

CH2M HILL conducted acute screening bioassay tests using the nematode (Caenorhabditis
elegans) on soil samples provided by the ELR Consulting for the Washington Closure
Hanford project. The tests were conducted in two rounds from February 2 through 3, 2006,
and February 13 through 14,2006.

METHODS AND MATERIALS

TEST METHODS

The chronic test methods were performed according to: Standard Guidefor Conducting
Laboratory Soil Toxicity Tests with the Nematode Caenorhabditis elegans, ASTM E 2172-01
(2001).

TEST ORGANISMS

The nematodes used were obtained from CH2M HILLs in-house cultures and were age
synchronized as 4 day old organisms at test initiation. All organisms tested were fed and
maintained during culturing, acclimation, and testing as prescribed by the ASTM protocol.
The test organisms appeared vigorous and in good condition prior to testing.

CONTROL SOIL

The control soil used in the tests was 70 grade silica sand.

HYDRATION WATER

The water used to hydrate the control and test soils was Milli-Q equivalent de-ionized water.

TEST CONCENTRATIONS

The concentrations tested in the nematode test were 100 percent test sample with control soil
alone for the control. For the nematode test, 30 organisms per concentration were used with
three test chambers per concentration and 10 organisms per chamber.

SAMPLE COLLECTION

The soil samples were collected from October 31, 2005, through December 6, 2005. The
samples were stored in the dark at 40C until test solutions were prepared and tested. Chain of
Custody for sample collection is provided in Appendix C.
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SAMPLE CROSS-REFERENCE TABLE

Table 1 provides a cross-reference of the Client ID numbers, sampling dates, sampling
locations, Nematode test sample identification (SDG) numbers, and Analytical Lab SDG
numbers.

Table 1
Sample Cross-Reference

Client ID Sample Sample Nematode Analytical
Date Location test SDG Lab SDG

J10DW4 10/31/2005 600-131 BN1542-01 E2748

JL0DV4 11/08/2005 PIT 23 BN1542-02 E2801

J10DT8 11/14/2005 Upland Backfill Elevated-100-F-2 BN1542-03 E2831

Ji0DV2 11/15/2005 Upland Native Reference-Central BN1542-04 E2846
Plateau

Ji0DV1 11/15/2005 Upland Backfill Low-1 16-DR-1&2 BN1542-05 E2847

J10DV3 11/16/2005 Upland Native Elevated-JA Jones BN1542-06 E2857

Ji0DV0 11/21/2005 Riparian Elevated-Site #3 BN1542-07 E2877
Upriver 100-D

J10LJ5 11/28/2005 Riparin Low-Site #10 BN1542-08 E2897
Downriver 100-D

J10DT9 12/06/2005 Riparian Reference-Site #13 BN1542-09 E2953
Vernita Bridge

SAMPLE PREPARATION

Test soils and control soil were dried and homogenized prior to use. For each replicate, 2.33
g dry weight of soil was added to each test chamber. The soils were then hydrated to 40
percent of the dry weight by addition of hydration water (0.93 ml) and test chambers were
then covered. In addition, 23.3 g of soil was added to a surrogate chamber and hydrated to
provide fir pH measurements. All test chambers were allowed to equilibrate at test
conditions for seven days prior to test initiation.
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TEST INITIATION

Tests were initiated by the addition of 10 test organisms to each test chamber. Organisms
were added to test chambers in random order.

TEST TERMINATION

Tests were terminated after 24 hours. The contents of the test chambers were added to a
centrifuge tube, 10 ml of Ludox-AM silica solution added, and each tube was hand shaken to
suspend the nematodes into the Ludox solution. The tubes were then centrifuged to
concentrate the soil and the supernatant transferred to a 15 cm petri dish and allowed to sit
for 15 minutes. The petri dish was then placed under a dissecting microscope and the
nematodes were retrieved and inspected. The recovered test organisms were recorded as
alive (responded with independent movement to tactile stimulation) or dead. Missing or un-
recovered test organisms are scored as dead during data analysis.

TEST ACCEPTABILITY CRITERIA

The test must meet the following two test acceptability criteria to be considered valid:

* A minimum of 80 percent of test organisms must be recovered, both in the control
and each test concentration tested.

* The controls must achieve a minimum 90 percent survival.

MONITORING OF BIOASSAYS

The soil pH was measured from surrogate test chambers at test initiation. Temperature was
monitored in the test incubator at test initiation and termination.

DATA ANALYSIS

The endpoints measured during the nematode test included survival over the 24 hour
exposure period. The statistical analyses performed were those outlined in Standard Guide
for Conducting Laboratory Soil Toxicity Tests with the Nematode Caenorhabditis elegans,
ASTM E 2172-01, using CETIS version 1.1.2. Equal Variance t Two-Sample Test was used
to compare the survival data between the control and each test soil. When the assumptions of
normality or homogeneity of variance necessary for Equal variance t Two-Sample Test could
not be met, Unequal Variance t Two-Sample Test was used to analyze the data.
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RESULTS AND DISCUSSION

ACUTE RESULTS

Table 2
2006.

summarizes the survival data for the nematode acute test initiated on February 2,

Table 2
Caenorhabditis elegans Results

Test initiated on February 2, 2006
Client ID Percent Percent

Survival Recovered
Control 90.0 100
JI0DV1 63.3 a 86.7
J1ODV3 90.0 97.7
JiODVO 56.7' 90.0
J10LJ5 80.0 96.7 ,
J1ODT9 76.7 93.3

'Indicates a statistically significant reduction when compared to the control at the p
equal to 0.05 level using Equal Variance t Two Sample Test.

The nematode results indicated no statistically significant reduction in survival in the
JI0DV3, J1OLJ5, and JlODT9 samples and a statistically significant reduction in survival in
the J1ODVI and JIODVO samples when compared to the control.

Test acceptability criteria was met with control survival of 90.0 percent and recovery of test
organisms was greater than 80 percent in all test concentrations.
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Table 3 summarizes the survival data for the nematode acute test initiated on February 13,
2006.

Table 3
Caenorhabdifis elegans Results

Test Initiated on February 13, 2006
Client ID Percent Percent

Survival Recovered
Control 90.0 96.7

JIODW4 90.0 93.3
JlODV4 83.3 86.7
JIODT8 73.3 83.3
JlODV2 83.3 93.3

a Indicates a statistically significant reduction when compared to the control at the p
equal to 0.05 level using Equal Variance t Two Sample Test.

The nematode results indicated no statistically significant reduction in survival in the
JlODW4, JIODV4, and JlODV2 samples and a statistically significant reduction in survival
in the JIODT8 sample when compared to the control.

Test acceptability criteria was met with control survival of 90.0 percent and recovery of test
organisms was greater than 80 percent in all test concentrations.

Test temperatures remained at 20 1 *C.. The tests proceeded without interruption or incidents
that could have affected test results.
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REFERENCE TOXICANT TEST

The results of the reference toxicant test conducted in January with cupric chloride indicate
that the test organisms were within their respective sensitivity range based on EPA guidelines
(EPA 1994). The LC,, value and control chart limits are listed in the table below.

Table 4
Chronic Reference Toxicant Tests (ug/L)

Species (test) LCm Control Chart Limits
Caenorhabditis ele(a survival) 98.2 52.3 to 120.1

CERTIFICATION STATEMENT

I certify that this data package is in compliance with the Statement of Work, both technically
and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the Laboratory Manager or a
designee, as verified by the followin signature:
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APPENDIX A
RAW DATA SHEETS
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Oi, LLFODE TOXICITY TEST SOIL QUALITY AND TEST CHAW R ASSIGNMENT DATA

Client Hanford Tech. 0 H, MT 24Hrs fl Beginning, Date Z- -0 o TimecOS~
Sample Description see below Time 0 Hs () I l O 24Hnj j Ending, Date ..2-3o 0 6 Time Ob'3 S'
Test Specit Caenorhabditis elegans ID#: NemtX'1

Comments:
Lab ID Soil pH Soil % Moisture Soil Temp ratur(C)

0 hr 24 hr 0 hr 0 hr 24 hr All test soils were dried during sampling process.

Lab Control ______ Each test chamber has 2.33 g dry wt. soil+ 0.93 mil Milli-Q water (40% of sry wt).

E284701 ., 2\ 3 Samples hydrated 7 days prior to test initiation.

E285701 'S Jvp Avom - M. . 5 /

E287701 
. 2

E289701

E295301

Chamber Chamber Chamber
Lab ID Field ID Replicate # Lab ID Field ID Replicate # Lab ID Field ID Replicate #

Lab Control 70 grade Silica sand A 8 E289701 A 11 0
Lab Control 70 grade Silica sand B 18 E289701 B 13 0
Lab Control 70 grade Silica sand C 3 E289701 C 4 0

E284701 a S0OVI A 15 E295301 3io r9 A 17 0
E284701 /gVl -Cf B 14 E295301 B 9 0
E284701 C 16 E295301 C 7 0
E285701 'Tfolw A 2 0 0
E285701 J6s- B 5 0 0
E85701 C 6 0 -0
E287701 -Tf w ,o A I

0 E287701 B 12 0 0
E287701 C 100



GIMHILL NEMATODE TOXICITY TEST SURVIVAL DATA

Client
ample Description

rest Species:

Test Initiation:

Hanford
Lab ID#: see Assienment Data sheet

Caenorkabdifis elegans

Tech: Tech: I

Start # alive # dead
Chamber Count found found
Number 0 24 hr 24 hr

1 10 (0 '
2 10 0

3 10

4 10 q
5 10 o to

6 10

7 10 0

8 10 9

9 10 >

10 10 7 1

11 10 1
12 10 q L/

13 10 9 2-
14 10 1 3
15 10 7 0

DN: Nemtho

Time: 0250

Comments:

Tt4 -n, -*1x;

r 4

4Iqi-

Beginning,Date 2-7aO0 Time O S'
EndingDate 2,-3 - tz Time OMf

Test Termination: Tech- Tech:

Start # alive # dead
Chamber Count found found

Number 0 24 hr 24 hr

16 10 S q
17 10

18 10

19 10

20 10

21 10

22 10

23 10

24 10

25 10

26 10

27 10

28 10

29 10

30 10

Comments:

-11-
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CETIS Test Summary
Report Date:
Test Link:

CETISh v1.1.2revi

Page 1 of 1
16 Feb-06 3:05 PM

09-9781-8693/8154205cea

-12-
Analyst: Approval:

Nematode 24 hour Acute test CH2M Hill

Test No: 17-4335-2950 Test Type: Nematode Survival Duration: 24h
Start Date: 02 Feb-06 08:50 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 03 Feb-06 08:35 AM Dil Water: Source: In-House Culture
Setup Date: 02 Feb-06 08:50 AM Brine:

Sample No: 06-5742-9955 Code: B1542-05 Client:
Sample Date: 15 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 79d Sh Station:

Comments: J10DV1. E284701

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
04-1973-5798 % Survival <100 100 N/A 11.50% Equal Variance I Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sod 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.63333 0.50000 0.70000 0.066(7 0.11547 18.23%

% Survival Detail

Conc-% Control Type Rep I Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 0.70000 0.70000 0.50000

0OU-92-101-1



Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 1 of 1
16 Feb-06 3:05 PM

04-1973-5798/1 54205cea

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
% Survival Comparison 09-9781-8693 09-9781-8693 16 Feb-06 3:05 PM CETISv1.1.2

Method Aft H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwo-Sample C>T Angular (Corrected) <100 100 N/A 11.50%

Group Comparisons
Control vs Conc-% Statistic Critical P-Value MSD Decision(.05)
Control Sed 100 4.76008 2.13185 0.0045 0.14622 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0.1598792 0.159879 1 22.66 0.00890 Significant Effect
Error 0.0282244 0.007056 4
Total 0.18810356 0.1669353 5

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F 4767834000 199.00000 0.00000 Unequal Variances
Distribution Shapiro-Wilk W 0.81374 0.07784 Normal Distribution

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sod 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.63333 0.50000 0.70000 0.11547 0.92257 0.78540 0.99116 0.11879

Graphics

1. *0.1

o ----------------------------- -- 0.0s.0.7 
I.1

M.

.8 -0.05

0

0.3

0. -0.1 E
C 0 .0 4 1 5 4k -ess £. 0s

Couc-% Rankift

-13--
CETIS' v.1.2ev AAnalyst-000-092-101-1 Approval:_



CETIS Test Summary
Report Date:
Test Link:

CETIS" vl.1.2revl

Page 1 of 1
16 Feb-06 3:25 PM

11-9227-7826/B154206cea

-14-
Analyst: Approval:

Nemafode 24 hour Acute test CH2M Hill

Test No: 09-5017-4566 Test Type: Nematode Survival Duration: 24h
Start Date: 02 Feb-06 08:50 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 03 Feb-06 08:35 AM Dil Water: Source: In-House Culture
Setup Date: 02 Feb-08 08:50 AM Brine:

Sample No: 09-1115-2498 Code: - B1542-06 Client:
Sample Date: 16 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 78d 8h Station:

Comments: JIODV3, E285701

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
10-3091-8870 % Survival 100 > 100 N/A 15.32% Equal Variance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.90000 0.80000 1.00000 0.05774 0.10000 11.11%

% Survival Detail

Conc-% Control Type Rep I Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 0.80000 1.00000 0.90000

000-092-101-1



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 1 of 1
16 Feb-06 3:25 PM

10-3091-8870/8154206cea

(Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 11-9227-7826 11-9227-7826 16 Feb-06 3:07 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Angular (Corrected) 100 >100 1 N/A 15.32%

Group Comparisons
Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Control Sed 100 -0.0798 2.13185 0.5299 0.18777 Non-Sigrificant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 7AO1E-05 7.40E-05 1 0.01 0.94026 Non-Significant Effect
Error 0.0465461 0.011637 4
Total 0.04662009 0.0117105 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Varlance Ratio F 7862854000 199.00000 0.00000 Unequal Variances
Distribution Shapiro-Wilk W 0.84220 0.13594 Normal Distibution

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Bed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.90000 0.80000 1.00000 0.10000 125607 1.10715 1A1202 0.15256

Graphics

1. .20.

- -.-------..----.---- - eo
o i o.1 .& 0.0s

0.5

0.4
-0.k

0 100 4.5 -1.0 .0 ..5 0.0 0.5 1.0 I.5

Conc-3% Rants

CETIS" vl.1.2rev
-15-

Analyst Approvar:_000-092.101-1



CETIS Test Summary
Report Date:
Test Link:

CETIS"' v1.1.2rev

Page 1 of 1
16 Feb-06 3:08 PM

10-4312-16951B54207eoa

-16-
Analyst: Z Approval:

Nematode 24 hour Acute test CH2M Hill

Test No: 10-7374.9443 Test Type: Nematode Survival Duration: 24h
Start Date: 02 Feb-06 08:50 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Dale: 03 Feb-06 08:30 AM Dil Water: Source: In-House Culture
Setup Date: 02 Feb-08 08:50 AM Brine:

Sample No: 05-1608-3151 Code: 81542-07 Client:
Sample Date: 21 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 73d Sh Station:

Comments: J10DVO, E287701

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
02-6442-2122 % Survival < 100 100 NIA 15.69% Equal Variance t Two-Sample

% Survival Summary

Conc.% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.56667 0.40000 0.70000 0.08819 0.15275 26.96%

%Survival Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3
0 Control Sod 0.90000 0.90000 0.90000
100 0.60000 0.40000 0.70000

000-092-.101-1



Comparisons: Page I of I
Report Date: 16 Feb-06 3:08 PM
Analysis: 02-6442-212281 54207ceaCETIS Analysis Detail

Nernatode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 10-4312-1695 10-4312-1695 16 Feb-06 3:08 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Angular (Corrected) <100 100 N/A 15.69%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Control Sed 100 4.39424 2.13185 0.0059 0.19166 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0.2341103 0.234110 1 19.31 0.01174 SignificantEffect
Error 0.0484969 0.012124 4
Total 0.2826072 0.2462346 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 8192392000 199.00000 0.00000 Unequal Variances
Distribution Shapiro-Wilk W 0.87536 0.24842 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sed 3 0-90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.56667 0.40000 0.70000 0.15275 0.85398 0.68472 0.99116 0.15572

Graphics

0.7,

a s - - - - - -

0..

'aa

i

0.-0201

0 He 4.5 -L.0 45 0.0 0S LO L.

conc-% Rankit.

CETISI' v1.1.2revi
-17-

Analyst: Approval:000-092-101-1



CETIS Test Summary
Report Date:
Test Link:

CETISM vl.1.2revl

Page 1 of 1
16 Feb.06 3:09 PM

01-8258-7180/B154208cea

-18-
Analyst: Approval:_

[Nematode 24 hour Acute test CH2M Hill

Test No: 18-5411-2771 Test Type: Nemalode Survival Duration: 24h
Start Date: 02 Feb-05 08:50 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 03 Feb-06 08:35 AM Dil Water: Source: In-House Culture
Setup Date: 02 Feb-06 08;50 AM Brine:

Sample No: 15-5450-5055 Code: B1542-08 Client:
Sample Date: 28 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 66d 8h Station:

Comments: JIOLJ5, E289701

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
117-2393-1486 %Survival 100 > 100 NIA 12.65% Equal Varlance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00A
100 3 0.80000 0-70000 0.90000 0.05774 0.10000 12.50%

% Survival Detail

Conc-% Control Type Rep I Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 0.70000 0.80000 0.90000

000-092-101-1



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis-

Page 1 of 1
16 Feb-06 3:09 PM

17-2393-1486/B954208cea

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 01-8258-7180 01-8258-7180 16 Feb-06 3:09 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Angular (Corrected) 100 >100 1 N/A 12.65%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Control Sed 100 1.78704 2.13185 0.0742 0.15897 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(.05)
Between 0.0266382 0.028638 1 3.19 0.14846 Non-Significant Effect
Error 0.0333653 0.008341 4
Total 0.06000343 0.0349795 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decfsion(O.01)
Variances Variance Ratio F 5836288000 199.00000 0.00000 Unequal Variances
Distribution Shlpiro-Wilk W 0.84832 0.15255 Normal Distribution

Data Summary Original Dats Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.80000 0.70000 0.90000 0.10000 1.11578 0.99116 1.24905 0.12916

Graphics

1.0 0.15
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CETIS' vl.1.2rev a
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Approval:_____Analyst: M000-092-101-1



CETIS Test Summary
Report Date:
Test Link:

CETIS vl.1.2revi

Page 1 of 1
16 Feb-06 3:11 PM

03-7488-5492/154209cea

-20-
Analyst: '& Approval:____

Nematode 24 hour Acute test CH2M Hill

Test No: 16-2208-0421 Test Type: Nematode Survival Duration: 24h
Start Date: 02 Feb-06 08:50 AM Protocol: ASTM E2172-01 (2001) Species: CaenorhabdItis elegans
Ending Date: 03 Feb-06 05:35 AM DII Water: Source: In-House Culture
Setup Date: 02 Feb-06 08.50 AM Brine:

Sample No: 074184-0122 Code: 81542-09 Client:
Sample Date: 06 Dec-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 58d 8h Station:

Comments: JI0DT9. E295301

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
04-5863-3854 % Survival 100 > 100 N/A 18.94% Equal Variance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.7667 0.60000 ,0.90000 0.08819 0.15275 19.92%

%Survival Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3
a Control Sad 0.90000 0.90000 0.90000
100 0.60000 0.80000 0.90000

000-092-101-.1



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 1 of 1
16 Feb-06 3:11 PM

04-5863-3854/8154209cea

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
% Survival Comparison 03-7488-5492 03-7488-5492 16 Feb-06 3:11 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Vaiance t Two-Sample C>T Angular (Corrected) 100 >100 1 N/A 18.94%

GroupComparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Control Sed 100 1.59353 2.13185 0.0931 0.22514 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 0.0424816 0.042482 1 2.54 0.18626 Non-Significant Effect
Error 0.0669179 0.016729 4
Total 0.10939945 0.0592110 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1130419000 199.00000 0.00000 Unequal Variances
Distribution Shapiro-Wilk W 0.86641 0.21226 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.76667 0.60000 0.90000 0.15275 1.08076 0.88608 1.24905 0.18292

Graphics
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Analyst: Approval:000-092-101-1



QWt, ,L MODE TOXICITY TEST SOIL QUALITY AND TEST CHAWAtM ASSIGNMENT DATA

Client Hanford Tech. 0Hrs IT 24Hrs NQT BeginningDate 2-13-C. Time 0930
SampleDescription seebelow Time OH.n Q)B: 24Hs DAZB EndingDate 2.---O.o Time 092b
Test Specii Caenorhabdidis elegaws ID#: Nen 00 9

Commits:
Lab ID Soi PH Soil % Moisture Soil Te rature CC)

0 hr 1 24 hr 0 hr 0 hr 24 hr All test soils were dried during sampling process.

Lab Control T 1 2 I-Li Each test chamber has 2.33 g dry wt. soil + 0.93 al Milli-Q water (40% of sry wt.).

E274801 7. - Samples hydrated 7 days prior to test initiation.

E280101 7. S _ _.\ ._ _ _ __. _

E283101 2.-2- ~LZc. .

E284601 P - .

Chamber Chamber Chamber
Lab ID Field ID Replicate # Lab ID Field ID Replicate # Lab ID Field ID Replicate #

Lab Control 70 grade Silica sand A 1 E284601 cTfOt)'f2 A 13 0
Lab Control 70 grade Silica sand B 14 E284601 B 8
Lab Control 70 grade Silica sand C 4 E284601 C 10

E274801 . ow/ A II
E274801 S af B 15
E274801 C 3
E280101 lit ovq4, 7tOvC rul', A 2
E280101 73.v 7- c7JaOV B 5
E280101 S,,s'4L0 C 6

ME 2 83 10 1 porS A 12
E283101 B 7
E283101 C 9



fMHILL NEMATODE TOXICITY TEST SURVIVAL DATA

Client
'ample Description

Hanford
Lab ID#: see Assignment Data sheet

Beginning,Date 2l3-Ot- Time 0r36
Ending, Date 2-- Iq- (. Time O 83

rest Species:

Test Initiation:

Caenorhabditis eleans

Tech: Tech:

Start # alive # dead
Chamber Count found found

Number 0 24hr 24hr

2 10 5 0

3 10 9 I

4 10 6 \

5 10

6 .10

7 10 8 0

8 10 1

9 10 -

10 10 9-
11 10 0

12 10 '7 2.
13 10 3
14 10 9 0

15 10 q b

Wr T Time: 6 SO

Comments:

Test Termination; Tech: Tech;

Start # alive # dead
Chamber Count found found

Number 0 24hr 24hr

16 10

17 10

18 10

19 10

20 10

21 10

22 10

23 10

24 10

25 10

26 10

27 10

28 10

29 10

30 10

tl Time: 0 9

Comments:

-23-



CETIS Test Summary Report Date:
Test Link:

Page 1 of 1
16 Feb-06 2:52 PM

04-9550-2436/B154201cea

-24-
Analyst: D- Approval:

(Nematode 24 hour Acute test CH2M Hill

Test No: 05-4016-1968 Test Type: Nematode SurAval Duration: 24h
Start Date: 13 Feb-06 08:30 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabdilts slegans
Ending Date: 14 Feb-06 08:30 AM Dil Water: Source: In-House Culture
Setup Date: 30 Jan-06 10:30 AM Brine:

Sample No: 18-1426-8954 Code: B1542-01 Client:
Sample Date: 31 Oct-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 91d 10h Station:

Comments: J10DW4. E274801

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
16-8964-2763 % Survival 100 >100 N/A 0.00% Equal Variance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sod 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%

% Survival Detail

Cone.% Control Type Rep 1 Rep 2 Rep 3
0 Control Sod 0.90000 0.90000 0.90000
100 0.90000 0.90000 0.90000

000-092-101-1 CETIS"' v1.J.2revI



Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

CETIS vl.1.2rev

Page 1 of 1
16 Feb-06 2:52 PM

16-8984-2763I8154201cea

-25-
Analyst Approval:

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 04-9550.2436 04-9550-2436 16 Feb-06 2:52 PM CETISv1.1.2

Method AH H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >1T Angular (Corrected) 100 >100 1 N/A 0.00%

Group Comparisons
Control vs Conc- Statistic Critical P-Value MSD Decision(0.05)
Control Sod 100 0 2.13185 0.5000 3E-08 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 0 0 1 0.00 1.00000 Non-Significant Effect
Error 1.776E-15 4.44E-16 4
Total 1.7764E-15 4.441E-16 5

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 1.00000 199.00000 1.00000 Equal Variances

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sed 3 0.90000 0.9000 0.9000D 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016

Graphics
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000-092-101-1



CETIS Test Summary
Page 1 of I

Report Date: 16 Feb-06 2:55 PM
Test Unk: 07-1342-39101BI54202cea

CETIS" vl.1.2revi
-26-

Approval:

Nematode 24 hour Acute test CH2111 Hill

Test No: 10-6949-0572 Test Type: Nematode Surival Duration: 24h
Start Date: 13 Feb-06 08:30 AM Protocol; ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 14 Feb-06 0830 AM Dil Water: Source: In-House Culture
Setup Date: 13 Feb-06 08:30 AM Brine:

Sample No: 07-3307-9513 Code: B1542-02 Client:
Sample Date: 08 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 97d 8h Station:

Comments: J10DV4. J10DV5, J10DV6, J10DV7, J10DVB.
E280101

Comparison Summary
Analysis Endpoint NOEL LOEL Chi PMSD Method
01-5013-5976 % Survival 100 > 100 N/A 7.58% Equal Variance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.83333 0.80000 0.90000 0.03333 0.05774 6.93%
% Survival Detail
Conc-% Control Type Rep I Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 0.80000 0.90000 0.80000

Analyst -0CM-92-101-1



CETIS Analysis Detail
Comparisons: Page 1 of 1
Report Date: 16 Feb-06 2:55 PM
Analysis: 01-5013.5976/,154202cea

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 07-1342-3910 07-13424910 16 Feb-06 2:55 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Angular (Corrected) 100 >100 1 N/A 7.58%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Control Sod 100 2 2.13185 0.0581 0.10083 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value DecIslon(0.05)
Between 0.0134232 0.013423 1 4.00 0.11612 Non-Significant Effect
Error 0.0134232 0.003356 4
Total 0.02684637 0.016779 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Raio F 2267528000 199.00000 0.00000 Unequal Variances
Distribution Shapiro-Wilk W 0.81374 0.07784 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sad 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.83333 0.80000 0.90000 . 0.05774 1.15445 1.10715 1.24905 0.08192
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CETIS Test Summary
Report Date:
Test Link:

CETIS' vl.1.2evi

Page 1 of 1
16 Feb-6 3:00 PM

01-6976-7512/B154203cea

-28-
Analyst:--,>--- Approval:

Nematode 24 hour Acute test CH2M Hill

Test No: 13-3323-9275 TestType: Nematode Survival Duration: 24h
Start Date: 13 Feb-0 08:30 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 14 Feb-06 08:30 AM Dii Water: Source: In-House Culture
Setup Date: 13 Feb-06 08:30 AM Brine:

Sample No: 15-5457-5144 Code: 81542-03. Client:
Sample Date: 14 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 91d 8h Station:

Comments: Ji0DT8, E283101

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
05-2471-0884 % Survival < 100 100 N/A 6.07% Equal Variance t Two-Sample

% Survival Summary

Cone-% Control Type Reps Mean Minimum Maximum SE So CV
0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.73333 0.70000 0.80000 0.03333 0.05774 7.87%

% Survival Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 0.70000 0.80000 0.70000 I

000-092-101-1



Comparisons: Page 1 of I
Report Date, 16 Feb-06 3:00 PM
Analysis: 05-2471-08W15420SceaCETIS Analysis Detail

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 01-6976-7512 01-6976-7512 16 Feb-06 300 PM CETlSvl.12

Method Aft H Data Transform Zeta NOEL LOEL Toxic Units ClIV PMSD
Equal Variance t Two-Sample C> T Angular (Corrected) <100 100 N/A 6.07%

Group Comparisons
Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Control Sed 100 5.67000 2.13185 0.0024 0.08243 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 0.0720895 0.072089 1 32.15 0.00477 Significant Effect
Error 0.0089694 0.002242 4
Total 0.08105894 0.0743319 5

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1515175000 199.00000 0.00000 Unequal Variances
Distribution Shapiro-WilkW 0.81374 0.07784 Normal Disribution

Data Summary Original Data Transformed Data
Conc-% Control -Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sod 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00018
100 3 0.73333 0.70000 0.80000 0.05774 1.02982 0.99116 1.10715 0fl6897
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CETIS Test Summary
Report Date:
Test Link:

CETIS" vl.1.2revi

Page 1 of 1
16 Feb-06 3:02 PM

10-6481-1341/B 154204cea

-30-
Analyst a - Approval:

Nematode 24 hour Acute test CH2M Hill

Test No: 04-3389-1423 Test Type: Nematode Survival Duration: 24h
Start Date: 13 Feb-06 08:30 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditls elegans
Ending Date: 14 Feb-06 08-30 AM Dil Water: Source: In-House Culture
Setup Date: 13 Feb-06 08:30 AM Brine:

Sample No: 09-5315-2344 Code: B1542-04 Client:
SampleDate: 15 Nov-05 Material; Soil Project:
Receive Date: Source: Hanford
Sample Age: 90d Sh Station:

Comments: J10DV2. E284601

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
09-5921-2719 % Survival 100 > 100 N/A 7.58% Equal Variance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sod 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.83333 0.80000 0.90000 0.03333 0.05774 6.93%

% Survival Detail

Conc-% Control Type Rep I Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 0.80000 0.80000 0.90000 / 3,

000-092-101-1



Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 1 oF I
18 Feb-06 3:02 PM

09.5921-2719/8154204cea

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 10-6481-1341 10-8481-1341 16 Feb-06 3:02 PM CETiSv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Varlance t Two-Sample C >T Angular (Corrected) 100 >100 1 N/A 7.58%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Control Sed 100 2 2.13185 0.0581 0.10083 Non-Signifcant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Deocision(O.05)
Between 0.0134232 0.013423 1 4.00 0.11612 Non-Significant Effect
Error 0.0134232 0.003356 4
Total 0.02684637 0.016779 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 2287528000 199.00000 0.00000 Unequal Variances
Distribution Shapiro-Wilk W 0.81374 0.07784 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sod 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.83333 0.80000 0.90000 0.05774 1.15445 1.10715 1.24905 0.08192

Graphics

1.O 0.

-- - - - - -- - -- - 4~o - -- - -- + e - e - - -
0.7 

. 0.0+0.5~ 0.0

as .'1 ono is do i'

0.4 too-----------
03

0.

0.1

0 IN -1S.5 1.0 -05 0.0 0.5 1.0 13

Cc-% tnlt

CETISni vl.1.2revi

-31-
Analyst-__ Approval:_000-092-101-1



WASHINGTON HANFORD CLOSURE CROSS REFERENCE

DATE SDG CLIENT ID SAMPLING LOCATION

10/31/2005 E2748 Ji0DW4 600-131

11/08/2005 E2801 J10DV4 PIT 23

11/14/2005 E2831 J10DT8 Upland Backfill Elevated-100-F-2

11/15/2005 E2846 J10DV2 Upland Native Reference-Central Plateau

11/15/2005 E2847 J10DV1 Upland Backfill Low-116-DR-1&2

11116/2005 E2857 J10DV3 Upland Native Elevated-JA Jones

1112112005 E2877 J10DV0 Riparian Elevated-Site # 3 Upriver 100-D

11/2812005 E2897 J10LJ5 Riparian Low-Site # 10 Downriver 100-D

12106/2005 E2953 J10DT9 Riparian Reference-Site # 13 Vernita Bridge

-32-



APPENDIX B
REFERENCE TOXICANT DATA SHEETS
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-GKMHILL

Client QA/QC
Sample Description

NENATODE TOXICITY TEST SURVIVAL DATA

Cu as CuClhxHO
Species: Caenorhabditis elegans

Test Initiation:

Lab ID#: B oy;-%

ID#: Nem obj

Tech: Tech: N/ Time: /330

Beginning, Date 12 3-06 Time /3-3'0
Ending, Date 1' 2'/- -o( Time W.0

Test Termination: tech: Tech WE
Start # alive # dead

Chamber Count found found
Number 0 24 hr 24 hr

1 10u

2 10 L\

3 10

4 10 L) a

5 10 0

6 10

7 10

8 10

9 10 (a

10 10 0

I 1 10

12 10 C

13 10

14 10 0 )

15 10 10 0

Task Manager JobnS'x

52. to i Z0. t Project Manager

QA Officer

-34-

Comments:

Survival



-ODE TOXICITY TEST SOIL QUALITY AND TEST CHA .R ASSIGNMENT DATA

Client QA/QC
Sample Description sec below

Test Speci Caenorliabditis elegans

Tech. 0 Hrs W T
Time 0Hrs ,30

24HrsJ 
24 H ' 113T)

BeginningDate 1-23--ob Time 53(5
Ending, Date ) pg-q- o o TimeU /.30

ID#: Nem

Lab ID K-Medium pH % Moisture Temper ture (*C) - Comments:
S Ohr 24hr Ohr Ohr 24 hr

Lab Control 5, ' .577 NA ItS

10 mg/L Cu 5.7- 5.D NA 1 _

50 mg/L Cu 5. Z - NA 20.0 _

LO mg/L Cu 5.1 q. NA

250mg/LCu %q NA QO.'

Chamber Chamber Chamber
Lab ID Field ID Replicate # Lab ID Field ID Replicate # Lab ID Field ID Replicate #

Lab Control K-medium A 15 250 mg/L Cu A 7
Lab Control K-medium B 10 250 mg/L Cu B 13
Lab Control K-medium C 4 250 mg/L Cu C 8
10mg/LCu A 5
10 mg/L Cu B 14
10mg/LCu C 1
50 mg/L Cu A 2
50mg/LCu B 3
50 mg/L Cu C 6 .

100 mg/L Cu A iI

T90 mg/L Cu B 9
100 mg/L Cu C 12



Page I of 1
Report Date: 26 Jan-06 2:57 PMCETIS Test SummaryTe Ln:,-4.99,ca0Test Link: 18-9490-9699/rcea005

Nematode 24 hour Acute test CH2M Hill

est No: 03-9544-7078 Test Type: Nematode Survival Duration: 22h
Start Date: 23 Jan-06 01:30 PM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 24 Jan-06 11:30 AM DiO Water: Source: In-House Culture
Setup Date: 23 Jan-06 01:30 PM Brine:

Sample No: 13-1507-4495 Material: Copper Client:
Sample Date: 23 Jan-06 Code: 18033-08 Project:
Receive Date: 26 Jan-06 02:55 PM Source: Reference Toxicant
Sample Age: 14h Station:

Comments: as CuSO4xSH20

Point Estimate Summary

Analysis Endpoint % Effect Conc-mgiL 95% LCL 95% UCL Method
07-3093-8444 % Survival 50 98.16186 67.39882 142.9662 Trimmed Spearman-Karber

% Survival Summary

Conc-mg/L Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 3 0.96667 0.90000 1.00000 0.03333 0.05774 5.97%
10 3 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%
50 3 0-63333 0.60000 0.70000 0.03333 0.05774 9.12%
100 3 0.5687+ 0.50000 0.60000 0.03333 0.05774 10.19%
250 3 0.20000 0.00000 0.A0000 0.11547 0.20000 100.00

% Survival Detail

Conc-mg/L Control Type Rep I Rep 2 Rep 3
10 Dilution Water 1.00000 0.90000 1.00000
. 0 1.00000 1.00000 1.00000
50 0.60000 0.60000 0.70000
100 0.60000 0.60000 0.50000
250 0.00000 0.40000 020000

000-092-101-1 CETIS' v1.1.1 revC Analyst: Approval:



Spearman-Karber:
Report Date:
Analysis:CETIS Analysis Detail

Page 1 of 1
26 Jan-06 2:57 PM

07-3093-8444/rcea005

Nematode 24 hour Acute test CH2M Hill

indpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Trimmed Spearman-Karber 18-9490-9699 18-9490-9699 26 Jan-06 2;57 PM CETlSv1.1.1

Spearman-Karber Options Point Estimates

Threshold Option Lower Threshold Trim a ECSOLC50 96% LCL 95% UCL
Control Threshold 0.03333334 20.34% 1.991943 0.08164523 98.16186 67.39882 142.96620

Data Summary Calculated Variate(AB)

Conc-mg/ Control Type Count Mean Minimum Maximum SE SD A B
0 Dilution Water 3 0.96667 0.90000 1.00000 0.01179 0.05773 29 30
10 3 1.00000 1.00000 1.00000 0.00000 0.00000 30 30
50 3 0.63333 0.60000 0.70000 0.01179 0.05773 19 30
100 3 0.56667 0.50000 0.60000 0.01179 0.05773 17 30
250 3 0.20000 0.00000 0A0000 0.04082 0.20000 6 30

Graphics
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-3 Pag. e of I
Colector Commnv Contact Telephone No. ProicetCoordinator

L. COLLOM JOAN KESSNER 375-4688 KESSNER. JH Price Code 8L Data Turnaround

Protect Desienation Samaline Location SAF No. Air Quality [45 Days
100 & 300 Arca Component of the RCBRA - Incremental So 600-131 RC-051 -

Ice Chest No. - Field Logbook No. COA Method of Shinment
EL-1596 BESRAS6520

Shinned To Offaite Property No. Bill of Lading/Ar Bill No.
CH2MHILL A060151

POSSIBLE SAMPLE HAZARDS/REMARKS
NONE Prsrvao N

GCP P/G
Special Handling and/or Storage Type of Container

NONE No. of Costainer(s) I I

Volume c00; oajiM
See item(I) it 5o071an

Special Touiiy

SAMPLE ANALYSIS Isbcls ASTh Li63;
Touiaiy

ASTM E2172

O\- I- I5 I
Sample No. Metrix - Sanple Date Sample Tm X

-4g'- TlODi} SOIL 10-31-OS _3_

.neewo SOIL

JMGB~I- SOIL
SOIL

JieB~ikSOIL

Sign/Print Names SPECIAL INSTRUCTIONS Matrix *
F, Drrime k By/Stond In Datcie s

1 0- Q iag (1) Particle Sie (Dry sie) - D422; Moistere Content - D2216; TOC - 9060; pH(Sod) 9045;
Nitogmen byKjedall .3512; Anmaonia, - 350.3; ICAuions - 300.0; Percent Solids

RelinquishedByJRemoved Finat Date/rine Recei dBw dn Danime.
____ ____ ___ 0-a

Relinquished ByRemoved From Dawfinic Received ByStored in Ddtekhimfe

Relinquished By/Rcmoved Fon DatdTfime RcidBy4'Sordl DSICThmK

Reiinquishied By/Rtintwd From Dale/Tume Received By/stared In *D.Wlei

Relinquished ByftRmon Feor Date/im RectivedBy/iSrdin DaeTime

LABORATORY RmciftdBy idle Dcefrim.
SECTION

FIkAL SAMPLE Disposal Mefiod Disposed By Datefrim
POSITION

BHW-EE-011 (08429/2005)



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-OS1-4 r.as I of I

Collector Conialy Contact Telephone No. Proiect Coordinator
L COLLOM JOAN KESSNER 3754688 KESSNER. JH Price Code 8L Data Turnaround

Proiect Desienation Sampliae Location SAF No. Air Quality 45 Days
100 & 300 Area Component of the RCBRA - Incremental So PIT 23 RC-051

IeCbestNo. Field Loebook No. COA MnbodofShinacnt
EL-1596 BESRAS6520

Shloped To Offtitc Property No. Bill of Lading/Air Bill No.
CH2MHILL A060151

POSSIBLE SAMPLE HAZARDS/REMARKS
NOWEPeevto

Special Handling and/or Storage Type of Container

NONE -No. of Container(s) I

Volume 0g ;

SAMPLE ANALYSIS o inAS EM
Tosicity

Sample No. Matrix * SanP D ame SSmlP A S ISi
J10DV4 SOILtg-. -~
J10DV5 SOIL
J10DV6 SOIL
J10DV7 SOIL
J10D!V8 SOIL

CHAIN OF POSSESSION Sign/Print Names, SPECWAL INSTRUCTIONS Matrix*
R isbed ed From Datedime ivcdBySlomdi Datefme This cJaiaofcustody fonmdocwnUrThe tAns(erofbulk eld eolketedsoils to the CH2M Hill

-/oM L'.5 & 4 A- it ~ 2Cs Co~ilis hbsoraiory l. uicrmenel pretia andi s-sw
Reliquisked By/Reunved Datdliut Receiwd B redin Datefrime (I) Paticle Sie (DrySieve)- D422; Moisture Contet - D2216; TOC -90W; pH (Soil). 9045;

NinaenbyKjeldah -351.4-Arnmia.350.3; ICAnions- 300.0; PercentSolids W.*r

Relinqished By/Renoved FEm Dadehit Received By/Stored In Date/Te .1.
Refiquihedy/Rimvd~m Dae/Trne Receind By/Sod In Dawe/imc

Reinquished By/Removed From Daterrima Received By/Stnoed in DatzefTTn

b roZr. 
./ 

VV-tit
Relinquished By/Renoved Fm Dater. Received By/Stored In Dale/time
Relinquished Byfllenroved From DaleTint "tB~t BStrd In Date/Tine

LABORATORY Received By -Tide Dalcfie
SECTION

FMALSAMPLE DisposalMethod Di Bosed~y Daterrime
POSITION

BHI-EE-011 (08/29/2005)



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST IC-O5I-9 IC I of I
Collector Comnalv Contact Tclerhonc No. Protct Coordinato

L COLLOM JOAN KESSNER 375-4688 KESSNER. J1 PriceCode 8L Data Turnlround

Proicct Designation SemolinaLocation SAFNo. AirQuality 45Days
100 & 300 Area Coimponent ol the RCBRA - ienmvnut So Upland Backiill Elevated-100-P-2 RC-051

IceChest No. FieIdflbk__. CA _ethod of Shinmew
E11-4596 1 82ESA65 20-

Shinrnd Io Offshe Pronerty No. ain or Ladins/Air Hill No.
C-12MI-L. A060 1S1

POSSIBLE SAMPLE IA7,ARDS/lMEMARKS
Potentially Radioactir. Preservation

Special Handling and/or Storage Type of Container

NONE No. ofConainer(s) I I

Volume OC

Special Toxiwiy

SAMPlE ANALYSIS
Taiwor

ASTM E217

Sample No. Matrix Sample Date SampleTime -.. . .--

J10DT8 SOIL

CHAIN OF POSSESS ON gn/PrintNames SPECIAL INSTRUCTIONS Matrix
R it qyA1R1,v1 d n Drterr Rm0 tord[ Ia s

e. t - Paticle Size (Dry Sie) - 422: Moisuare Conent - 02216: TOC - 9060: pH (Soil) - 9045:
- //5lu~iogen by Kjbidgl - 351.2; Amn'mdia - 3503: IC Anions - 300.0: Perceu Solids sosw

Re d* val1d efecv BylSmscdIn Da he sIs'

CI- , I' fo n -6/ -03 "
Relinquisdrd By/Rcimcd Frmm 1 cri Rceived ByStored In DaterTino

01-haf LI*.idt

Relinquishcd By/Rcnwvd Fmoii Dolc/T ina Rcceied BySorcd )a Datc/Time TIS

Relinquisiwd By/Reunved Fnun D4qII" Reecived By/etoed I Datfllnt-

Relhquislcd BIy/Rennvd Frmi Daarim ReccivCd ByStored In Date/Time-

LABORATORV Receivdly Title nmwrriD
SFTION

FINMSAMPLE l~is'alMtil. Disposed By latcfint
DIEE ITION

SHI--EE-011 (OW/9/205)-



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-5 P I-f I Or i
Collector Company Contact Teleobone No. Project Coordinator

L. COLLOM JOAN KESSNER 375-4688 KESSNER;JH PriceCOd* 8L DataTuruaround

Proi cet Desienation Samplina Location SAF No. Air Quality 45 Days
100 & 300 Area Convonent of the RCBRA - Increenital So Upland Native Reference-Central Plateau RC-051

Ice Chest No. Field Loebook No. COA Method ofShlioment
EL-1596 BESRAS620

Shined To OfIsite Pronerty No. Bill of Ladin.jAtr Bill No.
CH2MHILI. A0601 51

POSSIBLE SAMPLE HAZARDS/REMARKS

NONE Preservation

Special Handling aud/or Storage Type of Container

NONE No. of Container(s) -I

Volume 1 in I

See ian.(H us Soil Pht
Spoch Toctiy

SAMPLE ANALYSIS sin A E

ASTMrIEa2

Sample No. Matrix * Shmpt Dale Sample Time - __ N .$1 j -

J10DV2 SOIL | IVS- 05 tO0 0 L

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix*
Relinquished By/Renoved From C Wt. FP I Received By/Stored In Daie/rime This chain of cusiody fonn docunsts the transfer of bulk field collected soils to Use CHZM Hill

I ?A 16 .--- r) ACorvallis inbortoryrw increnmoal pmrparTuon and aliquoting-
iDtrinR( ) Pariclo Size (Dry Sieve) - D422; Moisture Content - D2236; TOC - 9060: pH (Soil) - 9045; SIshd

/ -0 / nby"jeldah-3St.2;Annoai.-3O.3:lCAnins-s3.0.lPrcenSolids
Relis d By/Rermoved Fmnt DaWTeim Rtcxe BylSwmrd In DUat / j/: .S-O. Ssds

OL..Or Liq e

V-Vq,& a

Relinquished By/Remlved Frow DoWTomi Received BY/Slored In D.erime XOc

Relinquished By/termoved Front Dawictime Rceived EW~tored In Daerrism

LABORATORY Receivcd By Titli. Datorri

FIN LSAMPLE DispoalMethod Disposed BY D.inerre

1-'E-011 (0812912005)



Washinpton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-O51-12 'res I or i
Collector Comnan, Contact Telenhone No. Proicct Coordinator

L. COLLOM JOAN KESSNER 375-4688 KESSNER. IH Price Code 8L DataTurnarond

Proicet Desienation Samnline Location SAF No. Air Quality 45 Days
100 & 300 Area Component of the RCDRA - Incremental So Upland Backfill Low-I 16-DR-1&2 RC-05 I

Ice Chest No. Field Loebook No. COA Method of Shinment
EL-1596 BESRAS6S20

Shined To Ofsite Prooertv No. Bill of Ladine/Air Bill No.
CH2MIlILL A060151

POSSIBLE SAMPLE HA7ARDS/REMARKS

NONE Preservation Va. "

Special Handling and/or Storage Type of Contziner

NONE No. of Container(s)

Volume

Seoiein in sospita
spcria Tosicty

SAMPLE ANALYSIS sawg

Sampic No. Matrix *Sample Date Sample TIe a -

J10DV1 SOIL -- 5 & oo I

CHAIN OF POSSESSION Sign/Priat Names SPECIAL INSTRUCTIONS Matrix
R uis d By/it ,,d From Receie ByIS d I. DateTim. This chain ofcustody form documeits the flusr o bulk field collectd soils to tie CEiM Hill

Corvallis laboratory for incrental prepution and aliquoiing. -1 rc (. 3&so-w
.uished.pyift d rmD Ln Ri. (1) Paticle Size (Dry Sicm)- 0422. Moislunr Conenut - 02216: TOC - 0060; pH (Soil) -9045: st-Shs

u / Nitrogen by Kjeldahl - 351.2: Ammouia - 350.3: IC Anions - 300.0: Percent Solids

ft mqi ned By/Removed Front Dffimg y/Sce hi Ctt'T/I'*/ Ar

Relinquished Oy/fRenivd Frma Dalcfrin By/Stored In Date.in-

Relinquished By/Rcnnvcd Fmi Dale/Timc Received By/Sarred in Dae/frire

Relinquished By/rltcoved From Dale/Tine Received By/Stored It Dao/Tima

LABORATORY Received By Title DW/Tine
SECTION

FINALSAMPLE DisponM.thod Disposed By Damc/line
DISFpSITION

BHI-SrJ11 (08/29/2005)
I I



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-OS1-16 Iage or I
Collector Coinv Contact Telcobone No. Project Coordinator

L. COLLOM JOAN KESSNER 375-4688 KESSNER, IH Price Code 8L DataTurnaround

Proicet Desienation Samfline Location SAF No. Air Quality 45 Days
100 & 300 Are. Component o'Ihe RCDRA - Incremnntal So Upland Native Elevated-JA Jones RC-051

Ice Chest No. Field Lotbook No. COA Method of Shipment
EL-15% BESRAS6520

Shinned To Offsite Pronarty No. Bill of Lading/Air Bill No.
CH2MHILL. AOWI1hl

POSSIBLE SAMPLE IA7ARDS/REMARKS

NONE Preservation
G/P PIG

Special Handling and/or Storage TYPe of Container

NONE No. of Container(s)

Volume lGow a

sekcmImmin SoiITha
spmI Todtsy

SAMPLE ANALYSIS u sTU gm 19U
soa Nemplof

Toxiciy
ASTM E217f

Sample No. Matrix Samie DOe SaIeI Time -.4-

J10DV3 SOIL i -_

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Mattimx
nise U FDm D n V This chain orcustody Ionn docnows the nnsferof bulk field collected soils to de CH2M Hill

Covallis labontoy for increnlal prfpai and aliquotina.

DR Fmm D.tim lReceined B n Daernine (1) Paniele Size (Dry Sieve) - D422; Moistwre Coalem -D2216; TOC - 9060; pH (SO)- 9045; sl-3Swl
ge / C yt1 0,'/ 5- Nitrorn by Kjeldahl - 35 I.U; Ammona - 350.3 IC Anions - 300.0; Pattent Solids

Relinquished By/Raoted Pron DaFet.Tne

Relinquished By/Rcnsoed From Dt/ine Received ByiSmed In Datem r-t

Relinquished By/Remnoved Fm Daloine Received ynalefrime

Relinquished By/Reonvcd From DaeTinc Rcecived ByoStored In Date/rime

LABORATORY Received By Tide DITrine
SECTION

Ft LSAMPLE DisposalMehoddy
I POSITION Disposed By

BI-ll-EE-011 (08/29/2005)



Washingtun Closure Hanford
Collector

L. COLLOM

Project Desienation
100 & 300 Arez Component of the RCBRA - Incrmentlal So

Ice Chest No.

Shinned To
CH2MHILL

POSSIBLESAIMPLE H-A-ZARDSmREMARKS-

NONE

Special Handling and/or Storage
NONE

CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST
Comnanv Contact

JOAN KESSNER
Telephone No.

375-4688

SamplinE Location
Riparian Elevated-Site #3 Upriver 100-D

Field Logbook No.
EL-1596

Ofisite Property No.
A060151

Pretwovatlon

COA
BESRAS6520

N- N-n

Proiet Coordisawor
KESSNER. IF-

SAF No.
RC-051

Method of Shinment

RC-051-11 IPas I of I

Price Code 8L

Air Quality

Data Turnaround

45 Days

Bill of Ladine/Air Bill No.

T ype ofContainer _ __ I
No. of Container(s) I I

Volume 100%

See tlru(lOu Solpiart
Speeda To'xky

SAMPLE ANALYSIS Ihtim. A&TMEWSS

MtirE2[172
--. A-.7

Sample No. Matrix * Sarple Date Sample Time 

J10DV- SOIL It-7-1 -0 ((,too

CHAIN OF POSSESSION Sign/Print Names SPECIA I NSTRUCTONS Matrix
Reliid By/Rcnnved From D. Rcceiv ByISned inD.fr This chain of cusody ftn docirnshe nnsfer ofbulk field collected soils to the CH2M Kill

I -0 Corvallis laboratory frr incental prepandon and uliquotin -

cshe t nd FTn.mf D i 7 Ig t t y, (1) Particle Size (Dry Sieve) - D422; Moisture Conltnt - D-216: TOC - 9060: pH (Soil) - 9045; s
w rt 2..t ot/ %Nitroet. by lgeldahl - 351.2; Anmoomia -350.3; IC Anious - 300.0; Percent Solids -,

reinqbed B#Iemove Fm, Du tie i=!e ved flrad hDamIrn

Relinquished By/Rennowd roan DaWrirne Reeaved BwSored t. Daterrien -

Relinquished ByfRcoved Prom DaZlmfihfl Received By/Stored in Dbtorrime

Relinquished By/Renoved From Date/im Received ByIStoed In DaleTinse

LABORATORY PICEiVed By Tide Datlfri.
SECTION

FIN#L SAMPLE Disposal Mcihod
DWOSITION

BHI4E-0 1/2912005)

Disposed By DakrIime

-
-oor 9t-T l

/



El31
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-051-20 Pap9 ± of

Colleetor Company Contact Teleohone No. Proicct Coordinator
L. COLLOM JOAN KESSNER 375-4688 KESSNER, JH Price Code 8L ata Turnrosnd

roiect DcsiEnation Samoline Location SAF No. AirQuality 45 Days
100 & 300 Area Component of the RCIRA - incremental So Riparian Low-Site# 10 Downriver I00-D RC-05 .

lee Chest No. Field Loebook No. COA Method or'Shinnicat
EL-1596 BESRAS6520

Shioned To Offsite Pronertv No. Bill of Lading/Air Bill No.
C-I2MI-ILL A060151

POSSIBLE SAMPLE HAZARDS/REMARKS

NONE Preservation Noue Kone

GIP PIG
Special Handling and/or Storage Type of Container

NONE No. of Container(s)

Volume wft 4000

Seek oin() is Soi Phet
Spreisi Tosicky

SAMPLE ANALYSIS Sl 5196).

A5TN E217eiv
Sample No. Maurix Sample Dale Sample Time :7;:

J10LJ5 SOIL I .-z..<c5 L w _/

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix

uished ved FIoLI+rZPIThM&IIIM Re ed DanTinu This chab of custody forn donmums the rns/ero'bulk field collecLd soils to die CH2M Hill
quihcdSytzmzS0 Rm.1 BJS re I atr 11 Ishomtory ror juerunuil rwdonb sad aliquodag.S.

Rel By/Rcu d From DaeTiTum Received f d In Dateuiime (I) Partice Size (Dry Sieve) - 422; Moisture Content - D216; TOC - 9060 pH (Soil) 9045: I-sWS
Nitrogen by KJelidah 3512; Anmmnia - 350.3; IC Anions - 300.0; Perent Solids W -W"

Relinquished By/Reonved From Date/rilnw Received BySloned In Date/Time
oS-0-4 5.aa

Relinquished By/Reunved FImn DAtrlfl seined By/Stored In D3bt/i -Ti

V-Vqoim
Relinquishecd By/Rernved rom Rarmeeceived BylStored Ini XawOhU

Reliquished By/Renuved Fiomi DITIrne Received By/Stored In

LABORATORY Received By Tile Datdmme
SECTION

F14AL SAMPLE: Disposal Method
DCSPOSITION

BHWEE-0 3/29/2005)

Disposed By Dae/Tme



E7 z

Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-051-6 IP's I of I

Collector Companv Contact Telcohone No. Proiect Coordinator
L COLLOM JOAN KESSNER 3754688 KESSNER, JH Price Code 8L Data Turnaround

Proict Designation Sairsllne: Location SAY No' Air QUality45D y
100 & 300 Area Component of the RCBRA - Incremental So Riparion Reference-Site #13 VeMi[a Bridge RC-051

ice Chest No. Field Loebook No. CO Method of Sifsent
EL-1596 BESRAS520

Shinned To Offsite Property No. Bill of LadinvJAir Bill No.

CH2MHILL A060151
POSSIBLE SAMPLE HAZARDS/REMARKS

NONE rrn n

Special Handling and/or Storage Type of Container
NONE No. of Container(s) /I

Volatbe

Seukiem(l) Soilrie
Sp00i Tosic~y

SAMPLE ANALYSIS ASTN E61C
Toxichy

ASTM E22

Sample No- Matrix * Sanile Dale Sample Time . . .. .:. -

J10DT9 SOIL Z-G-c' 1'c >C X - /a -00

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix'

Rn.uii. d ByRentdFvmn DAAe/TUe eceived By/Slmed In Daweiicw This chain of cmsody fbin docmennis e ainstr of bulk ficid collecied soils to Obe CF2M Hill

IrA.t . rCorvallis laboratory for ineottnatil prepaadon and aliquoting.

linqished B ved Frn nTtie Received tored i, Dae/Time (I) Pailiele Size(Dry Sieve)- D422; Moisvice Content - D2216; TOC - 9060 pi (Soil)- 9045; SISd
ta / ,N(O 4 , a r-itoge by Kjeldahl - 351.2; Maiano - 350.3: IC Aniois - 300.0; Perat Solids WW.I

Reliunqihed By/Renved Frotm DaterfLire Received By/Sloth J. Dat/Tine A-A

Rclinquished By/lremaved Fom Doc/tinve Rcciwed ByiScod In Daterrinv eon

Relinquished fly/Removed Fron DIcf(TV Received By/Stored I. Date/Ti 1e

LABORATORY Rece0d By Title D0m5)rim
SECTION

FINALSAMPLE LispwaiMethod Dispnwd By Dalefffnc

BHIjEE-0 IM29/2005)

£- $1.9 9-'



. CH2MHILL
,11W APOeW Sckncn LUnft

OH4M HILL

APPld 30cIn labontoxy

230 NW WOlnj 6&d

Corvokt

9733-338

P.O. Box 42

Co-gt 012

97339042M

Tat 41.752.4271
FM 541.752,0276January31,2006

Washington Closure Hanford

334247.AO.ZZ

RE: Laboratory Report for Washington Closure Hanford
Applied Sciences Laboratory Reference No. E2748

Joan Kessner/WCH:

On November 01, 2005, CH2M HILL Applied Sciences Laboratory received one sample
with a request for analysis of selected parameters. All analyses were performed by CH2M
HILL unless otherwise indicated below.

The analytical results and associated quality control data are enclosed. Any unusual
difficulties encountered during the analysis of your samples are discussed in the case
narrative. This data package meets standards requested by client and is not intended or
implied to meet any other standard.

CH2M HILL Applied Sciences Laboratory appreciates your business and looks forward to
serving your analytical needs again. If you should have any questions concerning the data, or
if you need additional information, please call Elizabeth Tepper at (541) 758-0235, extension
3127.

Sincerely,

Elizabeth Tepper
Analytical Manager

Enclosures <%K%2212.i$

'0006

PAGE I of 75



CLIENT SAMPLE CROSS-REFERENCE

CH2M HILL Applied Sciences Laboratory Reference No. E2748

Date Time
Sample ID Client Sample ID Collected Collected

E274801 J10DW4 10/31/2005 15:30



Table of Contents
CH2M HILL Laboratory Reference No. E2748

Page

Am m onia Analysis by M ethod EPA350.3 ......................................................................................... 5
Sample D ata Sum m ary ............................................................................................................. 7
QC Sum m ary .............................................................................................................................. 10

Anions Analysis by M ethod E300.0................................................................................................. 20
Sam ple D ata Sum m ary ........................................................ ............................................. 22
QC Summ ary .............................................................................................................................. 25

M oisture Analysis by M ethod ASTM D2216 ...................................................................................... 36

Particle Size Analysis by M ethod D422........................................................................................... 38

pH Analysis by M ethod SW 9045C ................................................................................................. 40

Total Kjeldahl N itrogen Analysis by M ethod EPA 351.2................................................................ 43
Sam ple Data Summ ary .......................................................................................................... 45
Q C Sum m ary .............................................................................................................................. 48

Total Organic Carbon Analysis by M ethod SW 9060.................................................................... . 57
Sam ple Data Sum m ary ........................................................................................................ 60
QC Sum m ary .............................................................................................................................. 63

Chain of Custody/Shipping D ocum ents ........................................................................................... 73

-3-



SCF72TiH ILL

Applied Sciences Laboratory

Organic CLP and CLP Like Data Qualifiers

U The analyte was analyzed for, but not detected above the reported sample quantitation
limit.

J The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

UJ The analyte was not detected above the reported sample quantitation limit. However, the
reported quantitation limit is approximate and may or may not represent the actual limit
of quantitation necessary to accurately and precisely measure the analyte in the sample.

N The analysis indicates the presence of an analyte for which there is presumptive evidence
to make a "tentative identification".

NJ The analysis indicates the presence of an analyte that has been "tentatively identified"
and the associated numerical value represents its approximate concentration.

P The primary and confirmation analyte result recoveries do not match.

E The analyte was positively identified; the associated numerical value exceeded the
instrument calibration range.

R The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet quality control criteria. The presence or absence of the analyte cannot
be verified.

Inorganic CLP and CLP Like Data Qualifiers

U The analyte was analyzed for, but not detected above the reported sample quantitation
limit.

B The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

UJ The analyte was not detected above the reported sample quantitation limit. However, the
reported quantitation limit is approximate and may or may not represent the actual limit
of quantitation necessary to accurately and precisely measure the analyte in the sample.

E The analyte was positively identified; the associated numerical value exeeeded the
instrument calibration range.

N The matrix spike/matrix spike duplicate recovery for the analyte is outside of acceptance
criteria-qualifier is applied to the native sample only.

R The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet quality control criteria. The presence or absence of the analyte cannot
be verified.

GAREPORTS\CLP Data Qualifiersdoc -4-



AMMONIA
METHOD EPA 350.3
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CASE NARRATIVE
AMMONIA

Analytical Method: EPA 350.3

Lab Name: CH2M HILL Applicd Scienccs Lab

Projcct Name: Washinaton Closure Hanford

Batch No.: E2748

Contract #.: 334247.AO.Z Z

Prime Contractor.:

L. Holding Times:
All acceptance criteria were met

I. Analysis:

A. Calibration:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

C. Matrix Spike/Matrix Soike Duolicate(MS/MSD)
All analyses were performed in accordance with standard operating procedures.

D. Laboratory Control Spike(LCS)
All acceptance criteria were met.

E. Duplicate Samnle(s):
All analyses were performed in accordance with standard operating procedures.

F. Analytical Exceptions:
None.

III. Sampline Hauipment:
None.

IV. Documentation Exceptions:
None

V. I certify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M
HILL, both technically and for completeness, except for the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

Reported by:_

Reviewed by:.

,0/
Date: II IC

Date: L / i/

I o

-6 -
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SAMPLE DATA
SUMMARY
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1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

SDG No.: E2748

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: E274801

Date Received: 11/01/05

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7664-41-7 Asmonia-N 0.531 1.99 0.678 B mg/kg 1 1.0161 G E350.3 11/29/05

FORM I GEN CHEM -8-=060123-15: &-27&$-W



1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

SB1-1129

SDG No.: E2748

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1129

Date Received: / /

M60123-16: 32-2748-W FORM I GEN CHEM _-9-_

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7664-41-7 AMronia-N 0-534 2.00 1.09 B mg/kg 1 1 G E350.3 11/29/05

I



QC DATA
SUMMARY

-10 -



2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2748

Analysis Method: E350.3

Instrument Name: NONE

Initial Calibration ID: 112905NH3

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 11/29/05 11:30

Concentration Units: mg/L

M60123-15s14-N274a-w

Std Reap Std Reap Std Resp Std Reasp Std Resp Std Resp Std Resp

Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7

Ammonia-N 0.10 149 1.0 95.1 10.0 39.9 100 -13

FORM 1I GEN CHEM E35 3_



2-wc

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2748

Analysis Method: E350.3

Instrument Name: NONE

Initial Calibration ID: 112905NH3

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 11/29/05 11:30

Concentration Units: mg/L

FORM II (Part 2) GEN CHEM E35f_

Curve

Analyte Type r Q
Ammonia-N LNR 0.9999

r60123-15.14-W274-W



2B-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: E2748

Analysis Method: E350.3

Concentration Units: mg/L

Second Source ID: ICV-1129

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: NONE

Initial Calibration ID: 112905NH3

Comnents:

FORM II-B GEN CHENM60123-1S,14-fl748-W

Analyte Expected Found %D Q

Ajmonia-N 1 1.07 7.0



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: E2748

Analysis Method: E350.3

Concentration Units: mg/L

Analytical Lot ID: 112905NH3

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: NONE

Initial Calibration ID: 112905NH3

CCV #1 ID: CV1-1129 CCV #2 ID: CV2-1129 CCV #3 ID: CV3-1129

COMMENTS:

FORm I-A GEN CHEM

Analyte Expected Found ID Q Expected Found %D Q Expected Found 1D Q
Anmnonia-N 0.1 0.0997 -0.3 1 0.989 -1.1 1 0.845 -15.5

E3nM601o23-1s!14-8278-W



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: E2748

Analysis Method: E350.3

Concentration Units: mg/L

Analytical Lot ID: 112905NH3

CCV #4 ID: CV4-1129

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: NONE

Initial Calibration ID: 112905NH3

CCV #5 ID: CCV #6 ID:

Analyte Expected Found D Q Expected Found %D Q Expected Found %D 0

Aumoia-N 1 0.807 -19.3

COMMENTS:

FORM Il-A GEN CHEM
V060123-1SI4-274-W



3 -WC

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

SDG No.: E2748

Analysis Method: E350.3

Initial Cal ID: 112905NH3

Matrix: (Soil/Water) SOIL

Instrument: NONE

Field Sample ID:

SB1-1129

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SBI-1129

Date Analyzed: 11/29/05

Time Analyzed: 1226

04

23

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

BSI11129 BS151129 11/29/05 1222
J10DW4 E274801 11/29/05 1407

COMMENTS:

MT060123-17:14-92748-W FORM III GEN CHEM E350.3

-16 -



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: E2748

Analysis Method: E350.3

Initial Cal ID: 112905NH3

Matrix: (Soil/Water) SOIL

Instrument: NONE

* Values outside of QC limits

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BSlS1129

Date Analyzed: 11/29/05

Time Analyzed: 1222

Concentration Units: mg/kg

Comments:

Ml40123-17,T4-0 d-W EFORM VII GEN CHEN!

QC Limits
Analyte Expected Found %R %R Q

Anmonia-N 20 2.4 107.2 80-120

E350-317 -



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2748 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E350.3

Instrument: NONE

Analytical Lot ID: 112905NH3

Lab Code: CVO

COMMENTS:

FORM XIV GEN CHEM E350-. 8 -

01
02

04

06
17
23

24
25

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

CV1-1129 CV1-1129 11/29/05 1218
CV2-1129 CV2-1129 11/29/05 1218
3S1S1129 BS1S1129 11/29/05 1222
SBI-1129 SB1-1129 11/29/05 1226
CV3-1129 CV3-1129 11/29/05 1328
J1ODW4 E274801 11/29/05 1407
CV4-1129 CV4-1129 11/29/05 1424
ICV-1129 ICV-1129 11/29/05 1130

M601o23-15:1d-E2768-W



MDL Study Report

. CH2MHILL
411011 Sfe ckncn Lomti

Analytical Method: E350.3 Instrument ID: NONE

Matrix: Soil Concentration Units: mg/kg

Analysis Amt. Replicates Std.

Analyte Date Spiked I 2 3 4 5 6 7 8 Dev. MDL
Ammonia 08105105 2 2.18 1.70 1.73 1.70 473 1.74 1.81 0110 0.534

-19-
EITMO11-IS:U-E2748-W

CH2M HILL
Applied Sciences Laborlory (ASL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis, OR 97330-0428
Telephone: 541-752-4271
Fax: 541-752-027601123/06



ANIONS BY METHOD EPA300.0
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CASE NARRATIVE
ANIONS

Analytical Method: EPA300.0

Lab Name: CH2M HILL Applied Sciences Lab

Batch No.: E2748

Contract #.: 334247.AO.ZZ

Base/Command: Washington Closure Prime Contractor.:

I. Holding Times:
All acceptance criteria were met.

II. Analysis:

A. Calibration:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

C. Matrix Spike/Matrix Spike Duplicate Samnle(s):
Samples were analyzed in accordance with SOP.

D. Laboratory Control Spike(LCS)
All acceptance criteria were met.

E. Analytical Exception:
None.

F. Other:
None.

III. Sampling Eauiiment:
None.

IV. Documentation Exceptions:
None

V. I certify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M
HILL, both technically and for completeness, except for the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

Reported by:

Reviewed by:

AFCEE FORM 1-1

Date: // 3u/o

Date: , / 1 f.

-21-



SAMPLE DATA
SUMMARY
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lA-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

710DK4

SDG No.: E2748

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: E274801

Date Received: 11/01/05

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

16887-00-6 Chloride 0.0308 0.634 0.848 mg/kg 1 1.99 G E300.0A 11/23/05

16984-48-8 Fluoride 0.0275 0.634 0.634 U mg/kg 1 1.99 G E300.OA 11/23/05

14797-55-8 Nitrate-N 0.0238 0.634 1.32 mg/kg 1 1.99 G E300.0A 11/23/05
14797-65-0 Nitrite-N 0.0228 0.634 0.0633 B mg/kg 1 1.99 G E300.DA 11/23/05
14808-79-8 Sulfate 0.0409 0.634 2.76 mg/kg 1 1.99 G E300.OA 11/23/05

FORK I GEN CHEM -23-M060130o-1IS-Z2-s.w



1A-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

831-1123

SDG No.: E2748

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SBI-1123

Date Received: / /

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

16887-00-6 chloride 0.0121 0.250 0.0350 B mg/kg 1 5 0 E300.OA 11/23/05
16984-48-8 Fluoride 0.0109 0.250 0.250 U mg/kg 1 5 G E300.OA 11/23/05
14797-55-8 Nitrate-N 0.00939 0.250 0.250 U mg/kg 1 5 G E300.OA 11/23/05
14797-65-0 Nitrite-N 0.00898 0.250 0.250 U mg/kg 1 5 G E300.0A 11/23/05
14808-79-8 Sulfate 0.0161 0.250 0.250 U mg/kg 1 5 G E300.DA 11/23/05

FORK I GEN CHEM -24-aNW50130-16:28-I2748-W



QC DATA SUMMARY
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2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2748 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E300.OA

Instrument Name: IMQ

Initial Calibration Date: 07/08/05 11:53

Concentration Units: mg/L

Initial Calibration ID: 300A-070805

FORM II GEN CHEM E304 AA

Std Resp Std Reap Std Reap Std Reap Std Reap Std Resp Std Reasp
Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7

Chloride 0.020 0.0061 0.10 0.015 0.50 0.083 1.0 0.14 5.0 0.78 10.0 1.8
Fluoride 0.10 0.0031 0.50 0.050 1.0 0.13 5.0 1.0 10.0 2.3
Nitrate-N 0.020 0.010 0.10 0.034 0.50 0.17 1.0 0.36 5.0 2.1 10.0 4.7

Nitrite-N 0.020 0.0031 0.10 0.018 0.50 0.10 1.0 0.22 5.0 1.3 10.0 2.7
Sulfate 0.060 0.0066 0.30 0.028 1.5 0.15 3.0 0.30 15.0 1.7 30.0 3.7

YLO6012s-14:16-E2746-W



2 -WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: 32748

Analysis Method: E300.OA

Instrument Name: ICQ

Initial Calibration ID: 300A-070805

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 07/08/05 11:53

Concentration Units: mg/L

FORM II (Part 2) GEN CHEM

Curve

Analyte Type r

Chloride LNR 0.9985

Fluoride LNR 0.9976

Nitrate-N LNR 0.9985

Nitrite-N LNR 0.9997

Sulfate .LNR 1 0.9990

E305JYLOO012s-16:9-92749-W



2B-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: E2748

Analysis Method: E300.OA

Concentration Units: MG/L

Second Source ID: ICV-0708

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: ICQ

Initial Calibration ID: 300A-070805

Comments:

FORM II-B GEN CHEMYL060125-14, 18-Z274S-W

Analyte Expected Found %D Q

Chloride 5 4.78 -4.4

Fluoride 5 5.21 4.1

Nitrate-N 32.9 31.3 -5.0

Nitrite-N 2.86 3.13 9.5

Sulfate 5 4.96 -0.9



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: E2748

Analysis Method: E300.OA

Concentration Units: MG/L

Analytical Lot ID: 112305Q3

CCV #1 ID: CV1-1123

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: ICQ

Initial Calibration ID: 300A-070805

CCV #2 ID: CV2-1123 CCV #3 ID:

COMMENTS:

FORM I-A GEN CHEN
YL60125-14. 18-B27481-W

Analyte Expected Found to Q Expected Found to a Expected Found to Q

Chloride 5 4.54 -9.2 5 4.55 -9.1

Fluoride 5 4.51 -9.7 5 4.53 -9.4

Nitrate-N 5 4.85 -3.0 5 4.87 -2.6

Nitrite-N 5 5.12 2.3 5 5.13 2.5

Sulfate 15 14.6 -2.6 15 14.4 -4.1

-29-
E300. 0



3-WC

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

SDG No.: E2748

Analysis Method: 8300.0A

Initial Cal ID: 300A-070805

Matrix: (Soil/Water) SOIL

Instrument: ICQ

Field Sample ID:

SE1-1123

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SE1-1123

Date Analyzed: 11/23/05

Time Analyzed: 1546

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

COMMENTS:

TC050123-17:12-=2748-W FORM III GEN CHEM

15

16

20

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

BS151123 BS151123 11/23/05 1514
BS2S1123 BS2S1123 11/23/05 1535
J10DW4 2274801 11/23/05 1556

E300O.A

-30-



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: E2748

Analysis Method: E300.OA

Initial Cal ID: 300A-070805

Matrix: (Soil/Water) SOIL

Instrument: ICQ

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS1S1123

Date Analyzed: 11/23/05

Time Analyzed: 1514

Concentration Units: mg/kg

QC Limits
Analyte Expected Found %R %R Q

Chloride 215 242 112.5 70-130

Fluoride 306 269 87.9 70-130
Nitrate-N 243 214 87.8 70-130
Sulfate 314 223 71.1 70-130

* Values outside of QC limits

Comments:

FORM VII GEN CHEMM060130-16,04- -743-V E300.031-



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: E2748

Analysis Method: E300.OA

Initial Cal ID: 300A-070805

Matrix: (Soil/Water) SOIL

Instrument: ICQ

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS2S1123

Date Analyzed: 11/23/05

Time Analyzed: 1535

Concentration Units: mg/kg

QC Limits
Analyte Expected Found %R -R

Nitrite-N 2.86 2.91 101.6 70-130

* Values outside of QC limits

Comments:

FORM VII GEN CHEM E300 032-OOSO10-16.04-=2748-W



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2748

Analysis Method: E300.OA

Instrument: ICQ

Analytical Lot ID: 300A-070805

02

03
04

05
06

07

09
10
12

Lab Name: CH2M HILL/LAB/CVO

Lab Code: CVO

COMMENTS:

YLOGO2Sa-14!1j-fl746-W FORM XIV GEN CHEM

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

LEVEL. LEVELl 07/08/05 1049
LEVEL2 LEVEL2 07/08/05 1102
LEVEL3 LEVEL3 07/08/05 1115
LEVEL4 LEVEL4 07/08/05 1127
LEVELS LEVELS 07/08/05 1140
LEVEL6 LEVEL6 07/08/05 1153
ICV-0708 ICV-0708 07/08/05 1218
ICV-0708 ICV-0708 07/08/05 1231
ICV-0708 ICV-0708 07/08/05 1421

E3 0 0. GA3.3-



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2748 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E300.OA

Instrument: ICQ

Analytical Lot ID: 112305Q3

Lab Code: CVO

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

14 CV1-1123 CV1-1123 11/23/05 1503

15 BS1S1123 BSlS1123 11/23/05 1514

16 BS2S1123 BS2S1123 11/23/05 1535

19 SB1-1123 S1-1123 11/23/05 1546

20 J10DW4 E274801 11/23/05 1556

29 CV2-1123 CV2-1123 11/23/05 1805

CONENTS:

FORM XIV GEN CHEM E30 0. aA3 4 -YLO60125-17; 12-02741-M



MDL Study Report

. CH2MHILL
AppJeSeeEMnns Ltab oqwy

Analytical Method: E300.0A Instrument ID: ICO
Matrix: Soil Concentration Units: MG/KG

Analysis Amt. Replicates - Std.
Analyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL

Nitrate 11101105 0-25 0.225 0.250 0.215 0.240 0.245 0.225 0.255 0.0149 0.0469

Nitrite-N 11/01/05 0.25 0.230 0.270 0.270 0.260 0270 0.260 0.265 0.0143 0.0449
Sulfate 11/01105 0.75 0.790 0.735 0.730 0.795 0.775 0.750 0.760 0.0256 0.0806
Chloride 11/01105 0.25 0.315 0.315 0.340 0.340 0.290 0.300 0.330 0.0193 0.0607
Fluoride 11/02/O05 0.5 0.505 0.480 0.500 0.470 0.490 0,485 0.455 0.0173 0.0543

-35-
Yl060127-Ik:54-E2746.W

CH2M HILL
Applied Sciences Labortory (ASL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis, OR 97330-0428
Telephone: 541-752-4271
Fax: 541-752-027601/27/06



PERCENT MOISTURE
ASTM D2216

-36-



1A-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

310DW4

SDG No.: E2748

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: E274801

Date Received: 11/01/05

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

MOISTURE Moisture 0.00 0.00 0.750 P 1 24.9977 G ASTM D2216 11/03/05

FORM I GEN CHEM -37-WN060 %I&-I& z37-92748-W



PARTICLE SIZE
METHOD 422

-38-



Hanford
Particle Size

508.7 g sample used
Weight retained is the weight of material ON each sieve
ANALYST: KH 11/17/2005

Lab

E274801
I.D.

Client
I.D.

JIODW4

Sieve

16
30
50
100
200
325
pan
total

Sieve Size Sieve Size

(um)
2362
1180
600
500
147
75
45

(mm)

2.362
1.180
0.600
0.500
0.147
0.075
0.045

I CH2M HILL
L AppliedSclences Group

23W NWWdnut Md, Coo&t OR 9733538
P.O. BM 424 Covaft OR 97339-042

T7e541612271 Fx m5).72mM76

Weight
Retained

(g)
0.00
0.00

49.60
170.70
119.70
146.10
8.50
11.40
506.0

Weight
Retained

(%)
0.00
0.00
9.80

33.74
23.66
28.87
1.68
2.25

Cumulative
Coarser

(%)
0.00
0.00
9.80

43.54
67.19
96.07
97.75
100.00

Cumulative
Finer

(%)
100.00
100.00
90.20
56.46
32.81
3.93
2.25
0.00



pH
METHOD SW9045C

-40-



1A-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

Jl0DW4

SDG No.: E2748

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: E274B02.

Date Received: 11/01/05

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

pH pH 0.00 0.00 8.57 pH 1 20 G SW9045C 11/04/05

PORN I GEN CHEM -ljl -ET060118-16aS-3274-w



1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

0B1-1104

SDG No.: E2748

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SE1-1104

Date Received: / /

Sample Analysis Date

CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

pH pH 0.00 0.00 5.79 pH 1 20 G SW9045C 11/04/05

FORM I GEN CHEM --42-T60218-16:15-=248-W



TKN
METHOD EPA 351.4

-43-



/
CASE NARRATIVE

TKN

Analytical Method: EPA 351.4 Batch No.: E2748

Lab Name: CH2M HILL Apylied Sciences Lab

Project Name: Washington Closure Hanford

Contract #.: 334247.AO.Z Z

Prime Contractor.:

I. Holdinr Times:
All acceptance criteria were met.

II. Analysis:

A. Calibration:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

C. Matrix Spike/Matrix Snike Duplicatc(MS/MSD)
All analyses were performed in accordance with standard operating procedures.

D. Laboratory Control Spike(LCS)
All acceptance criteria were met.

E. Dunlicate Sample(s):
All analyses were performed in accordance with standard operating procedures.

F. Analytical Exceptions:
None.

Ill. Sampine Equinment:
None.

IV. Documentation Exceptions:
None

V. I certify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M
HILL, both technically and for completeness, except for the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

:kW79 kMTr Date:.

Date: I/ih of'

Reported by

Reviewed b:

-44-



SAMPLE DATA
SUMMARY
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1A-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

J±ODW4

SDG No.: E2748

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: E274801

Date Received: 11/01/05

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7727-37-9 Total Kjeldahl Nitrogen as N 34.1 163 161 B mg/kg 1 0.6208 G E351.4 11/10/05

FORM I GEN CHEM - 46 -



1A-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

S31-1110

SDG No.: E2748

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1110

Date Received: / /

Sample Analysis Date

CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7727-37-9 Total Kjeldahl Nitrogen as N 21.0 100 43.1 B mg/kg 1 1 G E351.4 11/10/05

FORM I GEN CHEN -47-Mr060123-16=36-3276-W



QC DATA
SUMMARY

-48-



2 -WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2748

Analysis Method: E351.4

Instrument Name: NONE

Initial Calibration ID: 111005TKN

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 11/10/05 15:00

Concentration Units: mg/L

Brf6O123-18u36-l748-W

Std Resp Std Resp Std Resp Std Resp Std Resp Std Reap Std Resp

Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7

Total Kjeldahl Nitrogen 2.0 169 20.0 112 200 57.8 2000 3.5

PORM 11 GEN CHE24 M494-



2 -WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2748

Analysis Method: E351.4

Instrument Name: NONE

Initial Calibration ID: 111005TKN

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 11/10/05 15:00

Concentration Units: mg/L

PORN II (Part 2) GEN CHEM

Curve

Analyte Type r Q

Total Kjeldahl Nitrogen as N LNR 0.9998

E34 01-W0r012m-14,39-1074-H



2B-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: 22748

Analysis Method: E351.4

Concentration Units: mg/L

Second Source ID: ICV-1110

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: NONE

Initial Calibration ID: 111005TEN

Comments:

FORM II-B GEN CHEMBT060123-18:36-B2748-W

Analyte Expected Found %D Q

Total Kjeldahl Nitrogen as N 13.6 12.0 -11.8



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: E2748

Analysis Method: E351.4

Concentration Units: mg/L

Analytical Lot ID: 111005TKN

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: NONE

Initial Calibration ID: 111005TKN

CCV #1 ID: CV1-1110 CCV #2 ID: CV2-1110 CCV #3 ID: CV3-1110

Analyte Expected Found ID Q Expected Found %D Q Expected Found %D V

Total Kieldahl Nitrogen as N 2 1.93 -3.7 20 21.1 5.5 20 16.8 -15.8

COMMENTS:

-52-
E351.4FORM II-A GEN CHEM

=T060123-16:53-02745-W



3 -WC

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

SDG No.: E2748

Analysis Method: E351.4

Initial Cal ID: 111005TKN

Matrix: (Soil/Water) SOIL

Instrument: NONE

Field Sample ID:

SB1-1110

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1110

Date Analyzed: 11/10/05

Time Analyzed: 1713

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

B5151110 BSIS1110 11/10/05 1702
J10DW4 E274801 11/10/05 1734

COMMENTS:

BT 6012-18:44-12749-W FORM III GEN CHEM E351.4

-53-

05

09



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: E2748

Analysis Method: E351.4

Initial Cal ID: 111005TKN

Matrix: (Soil/Water) SOIL

Instrument: NONE

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BSlSl110

Date Analyzed: 11/10/05

Time Analyzed: 1702

Concentration Units: mg/kg

QC Limits
Analyte Expected Found %R %R Q

Total Kjeldahl Nitrogen as N 680 600 88.1 75-125

* Values outside of QC limits

Comments:

FORM VII GEN CHEM E351,454-Mr0U& -09 1s5-=748-W



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2748 Lab Name: CH2M HILL/LAB/CVO

Analysis ethod: E351.4

Instrument: NONE

Analytical Lot ID: 111005TKN

01
02
03
05
07
09

17

Lab Code: CVO

COMMENTS:

FORK XIV GEN CHEM

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

CV1-1110 CV1-1110 11/10/05 1654

CV2-1110 CV2-1110 11/10/05 1656

ICV-1110 ICV-1110 11/10/05 1702

BS1S111O BS1S1110 11/10/05 1702

SEI-1110 SB1-1110 11/10/05 1713

J10DW4 E274801 11/10/05 1734

CV3-1110 CV3-1110 11/10/05 1819

E351.-455-M60s123-18,44-=2742-W



MDL Study Report

O CH2MHILLe - AyW Sm. Lnmt

Analytical Method: E351.4 Instument ID: NONE

Matrix: Soil Concentration Units: mg/kg

Analysis Amt. Replicates Std. MDS

Analyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL

TotalKjeldahlNitrogen 03/17/05 100 100 109 113 103 101 116 99.8 6.66 21.0

ET f121-I&:36-1fl48-W

CH2M HILL
Applied Sciences Labortory (ASL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis, OR 97330-0428
Telephone: 541-752-4271
Fax: 541-752-027601123/06



TOTAL ORGANIC CARBON BY METHOD SW9060

-57-



CASE NARRATIVE
TOC SOIL

CLIENT/PROJECT: Washington Closure Hanford

LABORATORY: CH2M HILL Applied Sciences Laboratory

LAB CODE: CVO

PROJECT NO.: 334247.AO.ZZ

SDG NO: E2748
LAB BATCH NO: E2748

I. RECEIPT
A. Date Received:

November 01, 2005

B.; Sample Information:

LAB
SAMPLE ID

E274801

CLIENT
SAMPLE ID

J10DW4

SAMPLE
MATRIX

Soil

DATE
SAMPLED
10/31/2005

DATE
ANALYZED

11/16/2005

II. Holding Times:
All holding times were met.

III. Analysis:

A. Calibration:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

C. Matrix Spike Sample(s):
Analysis performed in accordance with standard operating procedure.

D. Duplicate Sample(s):
Analysis performed in accordance with standard

E. Lab Control Sample(s):
All acceptance criteria were met.

F. Other:
None.

IV. Documentation Exceptions:
None

operating procedure.

-58-



V. I certify that this data package is in compliance with the terms and conditions agreed to by the
client and CH2M HILL, both technically and for completeness, except for the conditions detailed
above. Release of the data contained in this hardcopy data package has been authorized by the
Laboratory Manager or designee, as verified by the following signature.

Reported By :

Reviewed By r7ffi,& Al rLL
DATE:

DATE: / 2N

6)

-59-



SAMPLE DATA SUMMARY
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lA-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

J1oDW4

SDG No.: E2748

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: E274801

Date Received: 11/01/05

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

TOC Total Organic Carbon 27.2 77.8 3330 mg/kg 1 1.2855 G SW9060 11/16/05

FORM I GEN CHEM -61 -



1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

SBt-1116

SDG No.: E2'748

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SBI-1116

Date Received: / /

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

TOC Total Organic Carbon 35.0 100 100 U mg/kg 1 1 G SW9060 11/16/05

FORM I GEN CHEM -62-M0601t24-10.2t-1079-W



I..

QC SUMMARY

-63-



2 -WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2748

Analysis Method: SW9060

Instrument Name: TOC Skalar

Initial Calibration ID: 10140551

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 10/14/05 11:48

Concentration Units: mg/Kg

AD040124- 04s59-W27a-w

Std Reap Std Reap Std Reasp Std Reasp Std Reasp Std Reasp Std Reasp

Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7

Total Organic Carbon 100 737000 200 1600000 1000 6840000 4000 2-48E+7 8000 4.79E+7

FOR14 1I GEN CHEM Swq 9.-



2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2748

Analysis Method: SW9060

Instrument Name: TOC Skalar

Initial Calibration ID: 101405S1

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 10/14/05 11:48

Concentration Units: mg/Kg

FORM II (Part 2) GEN CHEM

Curve

Analyte Type r Q

Total Organic Carbon LNR 0.9997

SWV )-60s124-09S§s-Mda-W



2B-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: E2748

Analysis Method: SW9060

Concentration Units: mg/kg

Second Source ID: ICV-1014

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: TOC Skalar

Initial Calibration ID: 101405S1

Comments:

FORM 11-B GEN CHEM
0060124 -09.59-0&8-W

Analyte Expected Found %D Q

Total Organic Carbon 6430 6680 3.9



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: E2748

Analysis Method: SW9060

Concentration Units: mg/kg

Analytical Lot ID: 111605TOCS

CCV #1 ID: CV1-1116

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: TOC Skalar

Initial Calibration ID: 10140551

CCV #2 ID: CV2-1116 CCV #3 ID:

Analyte Expected Found %D Q Expected Found WD Q Expected Found %D Q

Total Organic Carbon 4000 3910 -2.3 4000 4290 7.2

COMMENTS:

-67-
SW9060FORM II-A GEN CHEM

AD060124-09:59-32749-K



3-WC

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

SDG No.: E2748

Analysis Method: SW9060

Initial Cal ID: 101405S1

Matrix: (Soil/Water) SOIL

Instrument: TOC Skalar

Field Sample ID:

SB1-1116

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1116

Date Analyzed: 11/16/05

Time Analyzed: 1002

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

BSIS1116 BS1S1116 11/16/05 0946

J10DW4 E274801 11/16/05 1127

COMMENTS:

A0S0O124-09!2 59-274 -W FORM III GEN CHEM

02

10

SW9060

-68-



7 -WC

GENERAL CHEM!STRY LABORATORY CONTROL SAMPLE

SOG No.: E2748

Analysis Method: SW9060

Initial Cal ID: 101405S1

Matrix: (Soil/Water) SOIL

Instrument: TOC Skalar

* Values outside of QC limits

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BSlS1116

Date Analyzed: 11/16/05

Time Analyzed: 0946

Concentration Units: mg/kg

Comments:

FORM VII GEN CHEM

QC Limits
Analyte Expected Found %R %R Q

Total Organic Carbon 6430 6660 103.6 80-120

sw90669 -050134-09!59-074&-V



14--WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2748

Analysis Method: SW9060

Instrument: TOC Skalar

Analytical Lot ID: 101405TOCS

02

03

04

05

06

07

Lab Name: CH2M HILL/LAB/CVO

Lab Code: CVO

COMMENTS:

AD060124-09S9-C74a-W FORM XIV GEN CHEM

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

LEVELl LEVELI 10/14/05 1148
LEVEL2 LEVEL2 10/14/05 1158

LEVEL3 LEVEL3 10/14/05 1208
LEVEL4 LEVEL4 10/14/05 1218

LEVELS LEVELS 10/14/05 1228

ICV-1014 ICV-1014 10/14/05 1252

sw9o6-o7 0-



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2748 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: SW9060

Instrument: TOC Skalar

Analytical Lot ID: 111605TOCS

Lab Code: CVO

V _

FORM XIV GEN CHEM1

01

02

03

10
14

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

CV1-1116 CV1-1116 11/16/05 0925
BESS1116 BS151116 11/16/05 0946
SB1-1116 SB1-1116 11/16/05 1002
JlOrw4 E274801 11/16/05 1127
CV2-1116 CV2-1116 11/16/05 1356

COMMENTS:

sw906o71AD 60124-09;59-Z2748-W



MDL Study Report

0 CH2MHILL
,pp11 W Scnc P Lslontea

Analytical Method: SW9060 Instrument ID: TOC Skalar

Matrix: Soil Concentration Units: mpg/kg

Analysis Amt. Replicates Std.

Analyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL

Total Organic Carbon 08/17/05 140 31.0 14A 8.89 29.4 32.4 27-1 6.37 11.1 35.0

............

AD Zt0-0t.59274&W

CH2M HILL
Applied Sciences Labortory (ASL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis, OR 97330-0428
Telephone: 541-7524271
Fac 541-752-027601/24/06



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-O51-3 Page 1

Colector Comoany Contact Telephone No. Proiect Coordinator
L COLLOM JOAN KESSNER 3754688 KESSNER, JH Price Code 8L Data Turnaround

Project Desienation Samoline Location SAF No. Air Quality [] 45 Days
100 & 300 Arca Component of the RCBRA - Incremental So 600-131 _RC-051

Ice Chest No. Fidd Loebook No. COA Method of Shioment
EL-1596 BESRAS6520

Shipoed To Ofisite Property No. Bill of Ladinue/Air Bill No.
CH2MHlLL A060151

POSSIBLE SAMPLE HAZARDS/REMARKS

NONE Preservation

Special Handling and/or Storage Type of Container w P/G

NONE No. of Coatainer(s)

Volume loO' 3WE

seeinc (l)ih Soil Pbi
Special Toxicty

SAMPLE ANALYSIS WIflIatI, ASW lisaSag Ncntd
Toitdy

1-0! Lt 
ASTM 22172

Sample No. Matrix sampqle Dc sarnise .W.ne

TOPW4- Ow4 SOIL 10-31-OS T1j5 r
Mlebw- SOIL

.lGWt- SOIL
-oovi le SOIL
J10W& SOIL

C MN F P$ ESS N Sign/Print Names SPECIAL INSTRUCIONS Matrix*
Fr Data/rimee ivcd By/StoredIn Dale/rink -/- n~sOIear /.. /-1-0 /- () Particle Size (Diy Seve) - D422; Motsnue Content - D2216; TOC -9060; pH (Soil) - 9045;

Nimen by Kjeldal -3512; Amna -3503; IC Anins .300.0; Pen t Solids -so
Relinquished By/Remived Fmn DtTtiN*T Received By/Stord In Dal/rimc U-N

- - W

Relinquished By/Aeroved Profi Date/Ditto Received By/Stored i. Dale/Time A~i

Reiinqu~ ied By/tesmoved Finn Date/Tim Received By/Stored In Date/TimeWF.

Lliiqtiied By/Rear ved Prom Dale/Thitt p~r4 cvBy/Sedei Da, v-vt-m

Rclinquished By/Removed Fxmm Date/rim Received By/Stored In Dateffim

LABORATORY Received By Tidk Date/ime
SECrION

FINALSAMPLE Disposai Me thodatef
POSITION

BA-EE-011 (08/29/2005)



C".2V1H ILL

Sample Receipt Record

BalchNumber: 6. .2-YY Date received: //-i-a '

ClientUProject O . J/-4 ..

VE RIFICATION OF SAM PLE CONDITIONS (verify all items) HD Client Hand delivered Samples
Observation YES NO

Radiological Screening for AFCEE
Were custody seals intact and on the outside of the cooler?

If yes, Where? Front_ Rear Lt Side Rt Side -
Type of packing material: Ice Blue Ice Bubble wrap
Was the Chain of Custody inside the cooler?
Was the Chain of Custody properly filled out?
Were the sample containers in good condition?
Containers supplied by ASL?
Any sample with < 112 holding time remaining? If so contact LPM

Was there ice in the cooler? Enter temp. 3 . C
All VOCs free of air bubbles? _

If the answer to any of the questions above is NO, a Sample Receipt Exceptions Report Must be written.

VERIFICATION OF SAMPLE PRESERVATION (verify all preserved samples except HAAs, HANs and CH)
Sample Nutrients Metals pH Volatiles Cyanides TOC pH TOX pH Oi.r(spcfy) NIA

No pH <2 <2 pH <2 pH >12 <2 <2 , os)

2
3
4
5 ______ ______ _____

6

9
10
11
12
13
14
15
is ____

17
18
19
20
21
22
23
24 -^
25

27

LOGIN AND pH VERIlFICATIONS PERFOR:MED BY

1'*
CI'j rN.'.

Rcv I I /fi/2CLlrrc<r,4r)> A,
/ D: 3,

D3WVrm

-75-


